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ABSTRACT 

An explicit and complete list of the Minimal . 
Performance Objectives for Mathematics Education in Michigan public 
schools is contained in this document. The objectives are organized 
under the five usjor topics of Arithmetic^ Measurement^ Geometry^ 
Algebra^ and Probability and Statistics, Examples and cofflments are 
included, A summary of the rationale for setting these objectives and 
the method by which they were derived is also provided, (JP) 
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FOREWORD 



()\cr [WO years ai;u. a> a pail of a program for 
cdtiLiatonal aLLOuiiUihili(\ llic MiLlibMii Department ^)f 
iAiuLiition began (lie latlur tornnJ.ihIc ta.sk of (.Lvclop- 
ing pro-school through twelfth grade performance 
oh|CLlt\cs foi lliL' various suhje^t nuttter arcits, and tis 
SupLrinlciKiciK ot Vu'oUk. InstruJuMK it l^ with a good 
deal ut pleasure (hat I am able to report that the first 
results ot oui efforts— in the are*i of mathematics - 
are now axaihd^le and aic reads to be distributed 
(luoughout the state. We hope that (his doeument eon- 
(ainuig ii complete listing of (he obieetives will be a 
\er> useful rclcrcnLC to eduetttors everywhere in Mieh- 
igan. and we luipc also (hat !naking (hese performance 
objcelives aViUlabIc at the s(*i(e Ij\cI will help us to 
guajanlcc that till bossiuul girls m Michig*UK rcgardLs:. 
of where tiie\ live or what sehool tliLV attend, will attain 
tU Icust a mimmal level of compctcnev in nutthematies 
skills, foi vvithout at least a minimal proficiency in 
mathematics, opportunities Tor persons in today's 
society nre limited. 

These performance obieetives have been long in the 
preparation. Defining mininuim levels of compeleney 
is always aii exiremelv difficult and time-consuming 
task. The preparation of these sets of minimal compc 
leneies has been a p*irtieularlv length) priKcss in this 
ease beeause we have involved Luge and reprcscnlativc 
groups of leaLlicrs and m.Uhem«itics specialists through- 
out the stale in preparing and reviewing them. \Vc bc- 
heve that if ohjcctivcs issued from the s(atc level arc to 
have viability, this kind of massive involvement i.s 
absolutely esscr.tial. Thus, since wc began with this 
lask. these objectives have been considered by nu- 
merous advisory groups and councils, local curriculum 
commillees. grade eonnnissions. professional organiza- 



tions, and various referent grs)ups. We can say. there- 
fore, that they do represent the eonsensual thinking of 
both mathematics educators and educators in general 
throughout the state. 

iVrhaps il should be stressed again thai Uicsc 
objcelives are designed to represent minimal levels of 
cx|Xetaneies in mat hematics. School districts will want 
their students to move far beyond these minimunis. 

It surely would be appropriate for me. al this point, 
to speak for the State Board of Education and thank 
the people who have been involved in thi.s effort. I 
cannot possibly lisJ all of those who have labored long 
and hard with tins document, but the efforts of all of 
these people arc greatly appreciated and the names 
of the pjopic who have bixn mostly directly involved 
have been listed in the appendix of this publication. 1 
do wish to i'Xtrnd our thanks to soviral inatlu'inatics 
i;ioups thtit nndrri'd tho Doi>arhn(Mit particularly 
incritorions scrvicr. iUv Task for the D(;volo])- 

nicnt of linsic- MatluMnatics Objoctivcs for the State of 
Michii^an, the Michigan Ccnincil of Teachers of .Math- 
ematics, the Detroit Area Council of Teachers of 
Mathematics, and the (Ireater Mint Council of Teach- 
'•is of Mathematics. Also. I want to thank the two 
pel sons on the Depaitinent sttiff vvlio Ikivi- done most 
to oversee this )ob. .Mi. liob Stei iiIki i;. who, though 
ni t a inatlieinatKs spetMlist. siivid *is a |)iocess \ycY- 
son III mi^ani/iii^ the initial gioiip. and l> Richard K . 
MiijiHTe}*. th( Department's math specialist who 
jonied the .staff after the task was begun, and lias had 
the responj li)il*'y fpyj ^ditint^ and e\p(^liting the com- 
])letion of this document. 

John W. Porter 
Superintendent 
Public Instruction 



ERLC 



Copyright (P- 1973 
by 

The Michigan Department of Education 



TABLE OF CONTENTS 



ARITHMBTIC 

I, Number- Nil moral ion 

A. Prc-Niimbcr 

B. Numcraiioji 

II, Whole Number 

A. Addilion 

B. Subiraciion 

C. Mulliplicaiion 

D. Division 

III, FraciionnI Numbers 

A. Meaning 

B. Addilion 

C. Subiraciion 

D. Mulliplicaiion 
IV'. Decimal Fraciions 

A. Meaning 

\l. Addilion and Subiraciion 
C\ Mulliplicaiion 
D. Division 

V. Iniegers 

VI. Ralio. Proporlions and Pereenl 

MKASURI-MnNT 

I. Cieomeiric 

A. Linear 

B. Area 

C. Volume 

D. Angle 

II. Non-(ieomelrie 

A. Time 

B. Money 

C. "lemperaiure 

D. Weighl 
K. Liquid 

(iEOMRTRY 
1. Idenlifiealron 

A. Shapes 

B. Poinis and Lines 
C Congruence 

D. Synieiry 
II Consl ruction 

ALGHBRA 

PROBABILITY AND STATISTICS 



INTRODUCTION 



Among ihc main j.xpccialions commimilic.s hokl for 
formal cdiKaHoii is ihal ihcii Lhililicn \vill Jc\clop 
compclcncics u\ iIk- iickl ol maihcmaiic.s. This desire 
Is icflcclcd \\\ I he Conufiofi iiimls (// Muhii^nn luhint- 
Hon as a basic skill for each siiuleni. 'ihe abilil\ lo 
hamllo malhemalical opeiaiions ami coiKcpis" (from 
iUhil III, Slucleiit Lcarmni:). Such an ahiln\ has be- 
come ihoiighi of as absohiieh essential fo: panieipa- 
lion in our siKieiy loclay. Ii is wiih ibis mandate in 
mmd thai the Minimdl rcrjontunuc Ohmthcs for 
MatlwnuitUs arc offered iicrv lo ihe leaehers aiui pa- 
trons of Michiean\ elcmcn!,ary and secondary schools 

Implicit to the concept of ecpial educational oppor- 
tunit\ is the existence of a fowuhition pro\irwn. a pro- 
iZiam which speaks to the nian\ areas of knowledge and 
skills nccessar\ for personal and collecti\e survival in 
a technolcu'Jcal age 'I he perfi>rmance obiectivcs cited 
h\ this docunicnt are meant lo be an integral part of 
that foundation piogram The implication is strong 
that all siiuicnts in Michigan ha\e the right to accpiirc 
the mathematical skills set forth here This, of course, 
docs not imph, that siuclenls will learn onh these skills 
and concepts, since main \\\\\ obtain master\ eon- 
siderabl) in excess of the niinimums established heru*. 
but tiiat all \oungstcis will be assured at least this 
minimum foundation 

Ohjecfivcs consulciYil iu>ii-i!r(i(lc(l 

It should be observed that the obiectivcs for mathe- 
matics represent a ( i>ntint;iti)i of progress rather than a 
graded snjucncc IIcikc these objectives lend them- 
scbes to an iiuli\ iJuali/Cil instructional program. It is 
assumed that the icarners will be at \arious points of 
this continuunu An objective is timely whenever the 
learner gi\es evidence of readiness. 1'hus, some objec- 
ti\cs can be intioiluccd earlier oi later than that time 
wUkh has traditionalK been lonsidercil appropriate 

OhicctK (lud (liai:rani\' 

The obiectivcs are designed to promote an active 
learner The bcluuiois calUcI foi b\ the objectiv';s ask 
'he learner io manipulate ilu" "teaching aids", rather 
than looking: at pictures or obsei\ing a demonstration 
I or an ol)iect or iliagrani to serve its full purpose, it 
must be inteinali/cd b)' the student to *\ee it" in his 
mnurs eye. 

riu* oh}c(ti\r\ cxprcwcd in three 

I he fact that an objective is in a given organi/alional 
level does not mean that it belongs exclusivelj to that 
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level for instructional purposes. Some children in 
grades K-3 can and should achieve a significant amount 
of the material of the second and third level. huleeiL 
iitstruction (texii*nc(l to treat o^nly first level ohjeciivcK 
before i^radc foar, and second level objectives before 
\(rade se\en would be an unfortunate distortion of the 
^'inwept of minimal ohjectixes. Learning is an indi- 
vidual, personal business. 

The objectives are orf^anized in strands and sequences 

Ihc objectives arc organi/.ed in strands (for 
example, whole number strand). Within a .>trand are 
one or more scipicnccs of objectives (for example, 
addition or subtraction, and so on). These sets of 
secpienced objectives sliould not be taught as units in 
isolation from other secpicnccs. In other words, the 
addition scc|uence should not be taught in complete 
isolation from its beginning to its end. Certain skills 
in the addition and subtraction sequence should be 
taught at the same time. The extent of **cross over" 
from one secpience to another, or from one strand to 
another should vary depending on the pattern of need 
of the students and the nature of the subject matter. 
As a child progresses through school he prcKceds 
through eertam strands and secpicnccs simultaneously. 
I'.acb year he masters some objectives in several strands. 

ll\e '^Examples and Comments* column 

Ihc Performance Objectives have one or more 
examnlcs of metluxK, technicpies or models immediately 
following each objective in the right liand column. 
I he purposes served by these examples and comments 
arc: 

^ ^They lend clarity to the objective 
--'I hex sui^i^est teachint: stratei^ies 
— "I hey suggest sequences for teaching each objective 
- \ hey suggest specific learning aids lo each objec- 
tive 

Revi\ion of Performance Objectives 

Although much effort has been put into this selection 
and writing of these mimnial performance objectives 
for mathematics, they will rcipiire revision and ujxlat- 
ing. lo suggest revisions, additions, antl t)r deletions 
to the performance objectives, all that is necessary is 
for you to write your suggestions out in iletaii and .send 
them to the Mathematics Specialist. Cieneral Pdueadon 
.Services. Michigan i:)cpartment of lulucation. P.O. Box 
420. Lansing. Ml 48<X)2. Hvcry suggested revision will 
be ci>nsidered by on editorial revision team. 

i/ii 



CONCEPT AREA: 



ARITHMETIC 



I NUMBER- 
NUMERATION 
STRAND 



Pre-Number 
Sequence 



B 

Numeration 
Sequence 



II WHOLE 

NUMBER 

STRAND 



A 

-] Addition 
Sequence 



B Sub- 
traction 
Sequence 



C Multi* 

plication 

Sequence 
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Division 
Sequence 



111 COMMON 

FRACTION 

STRAND 
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Meaning 
Sequence 
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Addition 
Sequence 



C Sub- 

traction 

Sequence 



D Multi- 
^ plication 
Sequence 
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IV DECIMAL 

FRACTION 

STRAND 



A 

Meaning 
Sequence 



B Addition 
^ & Subtrac- 
tion Sequence 



C Multi- 
plication 
Sequence 



D 

Division 
Sequence 
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INTEGER 
STRAND 



VI RATIO, 
PROPORTION & 
PERCENT STRAND 



CONCEPT AREA: MEASUREMENT 



CONCEPT AREA: GEOMETRY 
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GEOMETRIC 
STRAND 



Linear Sequence 
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Area Sequence 



Volume Sequence 



! Angle Sequence 



NON^GEOMETRIC 
STRAND 

7 1 

Time Sequence 



Money Sequence 



C Temperature 
Sequence 



Weight Sequence 



IDENTIFICATION 
STRAND 



I' 



Shape Sequence 



B Point & 
Line Sequence 



„ C Congruence 
Sequence 



D Symmetry 
Sequence 



CONSTRUCTION 
STRAND 



Liquid Sequence 



CONCEPT AREA: ALGEBRA 



ALGEBRA STRAND 
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CONCEPT AkEA. PROBABILITY 
AND STATISTICS 

PROBABILITY AND 
STATISTICS STRAND 
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QUESTIONS 



1. The Writing Team 

1. How repnscntiUisc the writtnii team? 

There were ihiriy-lhree iiialhenKilics ediiciilors who 
piirlicipalei*; lW(Milv-nine were exiensively involved. 
Of Ihosi' with eoiiliniious involvenienl, Ihirleen are 
leaehers» nine are supervisory two arc achiiinislra- 
tors and five are professors working in teacher 
education. I he teachers arc ci|ually divided among 
elementary, junior high .schools and senior high 
sehcH>ls. rwenty-thrce participants work contin- 
uously [[1 public schools and most of the professors 
also have assign men t< which keep them in contin- 
uous CD'it.icl with puhhc schools, (ieograpliically 
the four corners and center of the lower pcntnsuhi 
were represented. Si/.c of districts varted fron; 
Swart/ (*ieek ttud Rives to Detroil. 

2. n7/\ was the writitw^ team tu*t ioniposed solelv of 
teachers \Arent they ihiser to whai ix {»(»in\i on? 

To assure a smooth flow of ohjectivcs K-IO, ii was 
necessary to include people who were familiar with 
programs at several grades as well as those with a 
strong understanding of program and achievement 
of students al particular grades Accurate informa- 
tion concerning student pcrfornsance on \pecific 
ohjf:clivcs was also desirable. Hence, we hclieve 
that the mix of teachers, supervisors, professois and 
administrators coiitiihutcd to a better set v>f objec- 
tives. 

II. The Mathematics Represented 

1. Ix this **Mo(lern" Mathemdtiex? 

These objectives are associated with laic develop- 
ments in nnthcmaticv education in its emphasis on 
meaning and understanding^. Thev place a strong 
emphasis on the rclalionship between the phvsical 
world and nuniKMs Thev include topics such as 
e(|uati(Mis and [^robabilitv which were hot in Iradi- 
t'onal programs Since the objectives arc basic, they 
tend to leave out some of the absiraction^ which 
have not been grasped by many students. These 
abstractions would gcncrallv be included in a ipiality 
program but experience seems to indicate that it is 
unrealistic to expect all students to grasp them. In 
this sense the objectives will appear less **nuxlcrn" 
than has been typical in recent programs. 

2, Do these object ive^' desrnhe a (fualitx proi:ram'^ 

No They provide only a mininuil program. Most 
students should be expected to learn more than Ihi.s. 
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Most students should have experiences in mathe- 
niaiics which go well beyond those suggested here. 
In addition* the writing group was ankcd to set 
*M>eneh marks'* which might be used in conjunction 
with 4tlK 7tlK a-nd l()lh grade testing. These were 
set to approximate the progress expected of slower 
students and as such arc not a good gauge for 
approximating progress of .students in a quality 
program. 

3. Do the ohjcctivex use *\\tran{ie" mathematical term- 
inoloi^y? 

In order to assure that the .objectives can be read 
and understood by a broad S|>ectrum of parents 
and teachers, there h.'is been a deliberate attempt 
to avoid speciali/cd vcKabuUny. Occasionally, this 
would lead to .such an ineffective way of stating a 
concept that we used special terms in spite of our 
good intentions. Usually this has been true only 
for objectives which would be used al or above the 
junior high school level where teachers are spe- 
cialists and .should be able to interpret them to 
parcnu;. 

111. The Objectives Themselves 

1 . UiAv were they chosen? 

First of all, terminal objectives were selected on the 
basis that they should be useful to an a\era{;e <///- 
"(v; and secondly that they should be achiuvable by 
ninety percent of our students before they leave us. 
Thcri dcvclopniontal objectives were included if 
they were in a strand of concepts which a student 
would need to master in reaching the terminal 
objeclive. It vva.s very obvious as we worked 
through the selection pr^KJCSs that objectives which 
are necessary foi all will be insufficient for most. 
The reader will Ixi surprised by deletions, such as, 
(he division of fractions, two cases of work with |)er- 
eent. sharply lintitcd hst of formulae, etc. I'his 
surprise should tend to emphasi/c the repeated ref- 
erence to minimal vs cpiality programs. 

2, HVn are the objectives not listed b\ ii/ade level? 

The group feels strongly supi>ortive of (he recent 
moves to individualized and non-graded programs. 
I'or a particular student it makes little sense to 
a.ssign an objective to a grade level. They fit rather 
into developmental sequences being mastered by 
the student, reachers should be guided by where 
students arc in tiieir mathematical experiences 
rather than by the grade they are in. 



\\ hv didn't \(>n stii>i>l\ \itni)l\ 'vfininal ohjectiviw? 
W liy include the dcvcUfptnenttil tftu'\ and m> nian\ 
examples? 

There was lioneral agreement that these objeetives 
woiikl provide an opportiniity to help K-X teachers 
recognize go<xl tcchniipies ami secpiences as well 
as recognizing high priority tasks. If we listed only 
terminal objectives, there wonid be a tendency for 
teachers in the early elementary grades to feci \m- 
affccteil when actiiall\ terminal objectives can be 
achieved onl\ if suitable developmental work is 
done. 

/low i:(yod are thexe objeetives? 

That c|UCstion can only Ik answered through use 
and evaluation. It is assumed that they will be re- 
examined pcrimlicaily. Time limitations on the 
work of the team served as both advantage and dis- 
ad.'.mttigc. \Vl were forced to airivc at choices but 
the opportunity for extensive siuiK was limited. The 
vvritnig groups generally tend U) feci positive about 
the final prochict. 

Use of Objectives 

f( h said hv many tliat preparini* statewide objec- 
tive^: will *;e( matlieniatics teachini: in Miehii;an bac'K 
many vears, w<isn*t the writini* !^ronp concerned 
about this? 

Yes, it was, and sonic did not participate because 
of that fear. However, the majority of the partici- 
pants probably felt that the fcKUs on preparing stu- 
dents for college in recent >ears has tended to 
Ignore the students who needed a basic preparation 
for cnteiing the work world. There was a fcelinu 
that many students whose education icrminated 
with high school have not been prepared in mathe- 
matics. Ihcrc was also a strong feeling that the 
preparation of basie objectives bv a rcjircscntativc 
group, and basing tests on those objectives, is 



Nupcrior to the manner in which the present a.s.scss- 
ment program has operated. Il was seen as a step 
in the right direction. Whether or not it will be a 
step in the right direction will depend u\X)U the 
wisdom with which, the objeetives are used. 

2. Can a smi*le set of objectives meet the needs of .v//i. 
dents' in all of Mirhi\*an schools? 

We do not think so. However* at the minimal 
(basic) level at which these objectives are written 
the needs of students tliroughout Michigan arc prob- 
ably cpute similar. We believe it would be totally 
impossible to write objectives for a "(piality'* pro- 
gram that would fit all Michigan communities. 

3. Will all of these objectives be tested in the Mich- 
igan Assessment Program? 

Probably not. Terminal objectives arc preceded by 
man> ilcvclopmcntal objectives v\hich arc not likely 
to be tested. Some objectives would be costly and 
difficult to te.st. Even anumg the terminal objectives 
only a random sample could be tested at a single 
setting. 

4. !sn*t there a danger that teachers will teach only 
for tiiese objectives? When combined with state 
assesstnent, won*t they push teachers to ^Ucach the 
objectives**? 

If an inexperienced tcachci is handed these objec- 
tives without further guidance as to how they fit 
into the objectives of the \oci\i community, there is 
a distinct danger that they will become the program 
in that district. This will require districts to clarify 
their own objectives in mathematics if they have 
not already done so. Research tends lo show that 
teaching for specific objectives increases effective- 
ness. The difficulty lies not in teaching for objec- 
tives but in the scope of the objectives that are 
selected. 
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USE AND PURPOSE OF THE 
RECORD OF INDIVIDUAL PROGRESS In irlATHEMAriCS 

The Record of Individual Progress in Mathematics is a suggested fom for record- 
ing the progress of the individual child. It is not intended necessarily to replace 
other forms or other systems that schools have developed, but the form is keyed 
to the strands and sequences of this document and, as such, may be an appropriate 
model. 

It is suggested that a cumulative record of individual progress be maintained as 
long as this child is in school. Its purpose is to facilitate instruction by providing 
a map, so to speak, of what the child has accomplished and some indication of 
the instruction that he has received. 

The recording system suggested here should provide teachers, counselors and 
parents with a clear and current summary of the student's progress in mathematics 
from year to year. 

Suggested Symbols: 




A circle drawn in the box to indicate that extensive instruction has been 
given. 

An X '.s placed in the circle when, in the teacher's judgment, the student 
has mastered the objective and is likely to be able to us it in the future. 

To indicate the grade in which mastery was achieved. 
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STATISTICS 
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ARITHMETIC 

I NUMBER-NUMERATION 

The ability lo say number names in sequence does not indicate thai children 
understand the concept of number. Number is an abstract idea. Many opportu- 
nities to manipulate objects are needed b) >oung children to interact creatively in 
examining and organixing materials into logical relationships. 

The NUMBER-NUMERATION Strand consists of two (2) Sequences: 

a. Pro-Number Sequence 

b. Numeration Sequence 

The Pre-Number Sequence will form the basis for mathematics activities in pre- 
school programs. All children must master the objectives in this foundation strand 
of NUMBER-NUMERATION to insure continued success in mathematics. 

During the pre-number stage, number readiness can be developed if each child 
experiences sequences of: 

(1) Classifying the materials according to attributes and identifying the materials 
by name, by junction or by rdationship, and 

(2) Ordering the objects by various relationship:, and identifying the materials 
• by name, by junction or by relationship. 

The Numeration Sequence covers the structural aspect of the decimal number 
.sy.steni while its underlying number theory pervades the entire scope and sequence 
of arithmetic. Before introducing written symlx)ls, many relationships basic to 
numbers must be experienced by each child. Sets are studied to give visual reality 
to number value and to allow concrete demonstrations of arithmetic operations. 
By matching sets, the child learns the relationships of "greater than'\ "less than", 
and "equal to". 
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IMiKI'OKMANCI; OIUIX'I IVHS 

CUSSIFICATION-MATCHING 

1. Given :i set of ihrcc lo five objeels, two of whieh are 
alike, the learner will piek up two that are alike. 

2. Given a set of three to five objects, all but one of which 
are alike, the learner will pick \\\> the different one. 

CLASSIFICATION-SORTING 

3. Using two kinds of objects in a large .set. the learner will 
M>rt the objects into two sets according to characteii.stics. 

CLASSIFICATfON-ATTRIBUTES 

Color— Shape— Size 

4. (liven a set of objects, the learner will piek iip or point 
lo thoNC object > wh.ieh are the same color. 

5. Given a set of objects, the learner will pick up or point 
to those objects whieh are the same shape. 

6. Given a set of objects, the learner will pick up or point 
to lhc\se objects which arc the .same size. 

7. Given a set of (^bjecis of assorted colors, the learner, 
when sh(>wn an object of a specific color, will pick an 
object which is the same color from his set. 

8. Given a set of two or more (a) circle (b) triangle (c) 
s(|uare or rectangle shaped objects and shown an object 
of one of ihfisr vp(*c!f'C shapes, the learnc" will \Vick uj> 
an object which is the same shape. 

CLASSIFICAT ION-POSITION 

9. Given an object, the learner will hold it up and put it 
down as retjucstcd. 

10. Given an object, the learner will place it in the following 
positions- -(MYT ami under; in front of and //; hack of — 
in relation to a table or box as requested. 

CLASSIFICATION-SIZE 

1 1. Given two objects, the learner will pick up the one that 
i.s hii^^^o' or snuillcr as re(| nested. 

CLASSIFICATION-QUANTITY 

12. Given two sets of identical objects, one with many 
members and one with very few members, the learner 
will place the ,set having more m a box. 



H.XAMPI \'S AND COMMHN'LS 

3=> 



1> 




crayons 



bull and block 




f'xaniplos. I. cll>ow and shell macaroni 
2. bottle tops .iiul checkers 



E'xaniplcs: I. Red buttons 

2. Mluc t>uttons 

f'.varnplcs: I. Halls 

2. Attribute blocks 

I-.xaniplcs: 3. Large heads 

2. Sm:\\\ beads 



Tc.Kbcr Miows a red ball, the chdd picks red crayon from 
his set of crayons. 



(a) ball 

(b; trl.mgularl) folvScd p.iper hal 
(ci bov or book 



Up above his head 
Down on ihc floor 



Dig ootl. Small doll 



iNvo si lings of beculs— or- 
iwo vets of jacks. 
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i»HRi-()i<MANCi: oiuurnvHs 
CLASSIFICATION-TEXTURE 

13. Given an object, (a) .smooth (b) rough (c) soft (d) 
hard, the learner, ehoosing'froni h,is own set of objects, 
will select an object that is of the same texture of the 
given one. 

CLASSIFICATION-PATTERNS 

14. Given a pattern using two objects different in color, the 
learner will duplicate the pattern selecting from a ,sel of 
cubical beads. 

15. Given a pattern using two' objects different in shape, the 
learner will duplicate the pattern selecting from a set of 
beads. 

ORDERING 

Id. Given a .set of three clear plastic drinking gla.sscs. one 
filled with sand; one empty; and one half fille(i with 
sand, the learner will arrange the glasses from "full to 
empty," 



COUNTING 

1 7. Given the dirrction.s "count to fivr'\ the learner will bay 
the names of the numbers one through five in the proper 
order. 

CLASSIFICATION-MONEY 

18. Given a set of three coins containing a penny, a nickel 
and a dime, the learner will j)!ck up and name each one. 

CLASSIFICATION-ATTRIBUTES 

1 9. Given a set of ten objects varying in color and shape, the 
learner will pick out objeclises having specific combina- 
tions of the two attributes. 



20. Given a >el of ten objects of varying shapes and textures, 
the learner will pick out objects having specific combi- 
nations of two attributes. 



CLASSIFICATION-PAHERNS 

21. Given a series of three to five objects arranged in a 
pattern by color and or sha|>e, the learner will duplicate 
the pattern. 
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(a) plastic 

(b) sandpaper 

(c) con on hatting* velvet 
(tl) rtKk. floor 




O 

bhic hcw\ 



@1 



red bead 



0 m 



] he fuU to empty'* can «ipply cither to the sanJ or the air 
CUuir gi;Lssc.s arc specified because the children must be 
able to bee through the containers. The plastic glass 
materMl is ^uggcsted as a safety factor to prevent the injury 
from broken tumblers. 



sand 





OR 



I his rote counting indicates ^mA that the child can say 
I he number words in the :tccepted order, not that he under- 
stands what a number is! 



Given. (\>lors. red, yellow, blue 

Shapes, squares, circles, triangle?* 
Possible Combinatioris: 

red circle shape, blue triangle shape, 
square shai)c, etc. 



yellow 



(ii\en. Shapes, squares, circles, triangles 
Textures, rough (sandpaper) 

sniooih (velvet) 
Possible Combinaliom: 

rough triangle shape, MiKrv»iii circle shape, etc. 



□ O A O A 



rc<.l 



blue 



red 



greeii 



blue 
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IM«RI()RMANCI' OEUE'C'IIVFS 

22. Given one .>eries of ihrcc objects arranged in a pallern 
by color and or shape and ihc first object of the .second 
series, trie learner will complete the second pattern 
scries. 

ORDERING 

23. Given a collection of children of varying heights, the 
learner will choose the tallest or shortest child. 

24. Given a collection of five objects of varying lengths^ the 
learner will pick up the lonj^est or the shortest as 
requested. 

CLASSIFICATION-ATTRIBUTES 

POSITION 

25. Given a small object such ;us a blocks the learner v;ill 
place the object inside a box. 

26. Given a small object such as a blocks the learner will 
place the object outside a box. 

27. Given a small object such as a chalkboard eraser* the 
learner will place the object on a table or a shelf. 

28. Given u small object such as a chalkboard eraser* the 
learner will take the object off the table or shelf. 

ORDERING 

29. Given a set of five pictures of objects of various heights, 
the learner will arrange the pictures .so that the objects 
arc ordered from shortest to tallest. 



HXAMIM VS ANO COMMPNIS 



Given: 



30. Given a set of five pictures of objects of various sizes, 
the learner will arrange the pictures .so that the objects 
are ordered from smallest to largest. 

3K Given two objects of decidedly different weights* the 
learner will lift the object.s and hand to the teacher the 
one that is heavier or the one that is lighter as requested. 



NUMBER MEANING 

32. Given a collection of from one to nine small objects and 
a length of string or yarn* the learner will place all the 
objects inside the closed curve formed by the yam. 



O 4 
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1 p^Ji 0 



D 



olo][oJ[0][d 



(different M7.e.s) 

oO 

.'^^ame typo of /unterinl 
(wood) 

■''6 0 



same size cont.iiner 



different material 
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l»hKR)RMANCIt OIUIiCI IVli.S 


HXA.MI'I I-S AND COMMI'N IS 


33. Given a collection of from one to nine small objects and 
a length of yarn or string, the learner will place some 
of the objects inside the closed curve formed by the 
string. 


'N 


COUNTING 




34. Given the directions "count to ten*\ llic learner will 
recite the number names from one through ten in the 
usual order. 


I his r<'/( counting indicates only th.it the chiUl cin .s.i> the 
number words in the .icccpted order, not that he understands 
what a number is. 


NUMBER MEANING 




35. Given a .set formed by the learner from objects found 
ui the classroom, the learner will describe the charac- 
tcristic(s) (attributes of the set) such as: color and 
shape. 


Color and .shape 

1. Red triangle .shapes 
or 

2. Things in my desk 


36. Given an oral description of a set and a collection of 

Vi/L/Jw^lo, oVi/lllw \f\. >V 1111,11 \j\^\\j*V^ \\j lllw i tlllVJ Ok/lllw \J\. 

which do not, the learner will pick up the objects that 
are members of the given set. 


Set: My writing tools 

Given; j • t I r 

^^^^ LJ ^ 

pencil paper pin eushion 


37. Given two sets, one set with one to three members and 
the other with eight to ten members, the learner, using 
only visual inspection, will place his hand on the set with 
more members. 


AO 

il-AW □□□□ 

[l □□□ 


38. Given two equivalent sets of .small objects (2 to 5 mem- 
bers), the learner will demonstrate a one-to-one match- 
ing by physically associating the objects of one set with 
the objects of the second set. 


C'hild iiiovc. objects 

no o o 

Set S Set T 


CLASSIFICATION-AnRIBUTES 




POSITION 




39. Given five small toys» the learner will form a single line 
parade and then indicate the \\rst toy and the last one. 


Toy soidicrs 
Toy cars 

Any assortment of little toy animals 

If III 

First Last 
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PI rUOKMANl h OIUI ( rt\l'S 

NUMBER MEANING 



1. Given pictures* of iwo .sols, each having two lo five 
mcr.ibcrs. the learner will pair the members of one sei 
whh ihe members of the oilier sei In drawing lines and 
ihen will sialc whether or not the sets wre eijuivalenl. 



2. Given seJs having one lo five small objects as members, 
the learner will point lo the sets ihai have the same 
number of objeels. 



Given two sets eonsisiing of different numbers (2-5) of 
ohjcct.w the learner will plaee a leiigth of yarn around 
the .scl with ))iorc members. 



Given two sets eonsisiing of different numbers (2-5) of 
ohjcctw the learner will plaee a length of yarn around 
the scl with fewrr members. 



Given pictures of seis. the learner will pick out pairs of 
sets whose members cannot be mnlched one-to-one 
(non-equivalent); and then tell which set has tnorc 
members. 



6. Given pictures of sets, the learner will pick out pairs of 
sets wiiose members cannot be maJchcd (Wie-to-one 
(non-ecjuivalenl) : and then tell which has fewer mem- 
bers. 



7. Given a .set wiUi less than ten ohjects the learner will 
make an equivalent set by using actual objects and then 
will draw a picture of the set. 

8. Given a set of small ohjects, the Icariior (using his own 
collection of objects) will form another set that was 
exactly o}w more object than the original set. 



O 6 

ERLC 



!.XAMt»LlvS AND COMNU N lS 



A 

□O 



□— O 
□ — O 

n— o 



OA 



aC 



/a9" 



;AO; 
\OU\ 



AO 
CD 



MORI- 



A 



non-cqnivalcni scis 
PI-Wr.R 

□1 lo] ff- 

\ t . 

aon>cquivalcnt sets 



()ri):inal Scl: 



New Set: 



O 



A 



O 
□ 



I 
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9, Given a sol of siunll ohjcrts. ihc learner will draw a set 
with exaeily one more objecl ihan ihe original set. 



10. Given a set oi small (^hjeriw the learner using his own 
eolleelion of objects, will make a set with one fewer 
object than the original set. 



1 1. Given a set of small objects, the learnei will draw a pie- 
lure of a set with exactly one fewer object than the 
original set. 



ORDERING 

12. Given two sequentially ordered sets of ohjecis, one of 
which has one more or one less than the other, the 
learner will form the set that conies next in order. 



13. Given pictures of any three sets having from one to five 
members, the learner will arrange the pictures in sequen- 
tial order, fewest to most. 

14. Given any three consecutive sets of objects consisting 
of one to five members, the learner will place a string 
around the set that has the nw.st members. 

15. Given any three consecutive sets of objects consisting 
of one to five members the learner will place a siring 
or yarn around the set that has the fewest members. 

16. Given any three consecutive sets of objects consisting 
of one to five members, the lei»rncr will place a loop 
of yarn around the set that is between the other two in 
the sequence. 

17. Given cut out pictures of any three sets (from one to 
five members), the learner will place the pictures of 
the sets in order, from that set with the fewest members 
to that set with the most members; then he will order the 
set pictures from nu>st to fewest. 

18- (liven five sets of objects cor.sisting of one, two, Mirce, 
and five members, the learner will place the sets in 
sc(iuenlial order hoiw the set with the fewest members 
to the set with the most membcrs. 



ERLC 



liXAMPLUS AND COMMI-NIS 



Oiiginal Sci: 



O 
□ 



Original Sol: 



O 



o 



Oriuinal Set: 



O 



A 



uivcn; 



□ 



New Scl: 

O 



New Scl: 
New Set: 

AO 



Result: 



□ □ 

□ □ 



□ □ 



□ 



riiis Is A pre skin for the number line. 
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IMiRI'OKMANC'l i)U)H 1 1\ I S 



19. Given pictures of scls consisting of one lo five incmhcrs, 
the learner will place the pietuies in sequential order 
from the set with the fewest memhers to the set with the 
most members. 



20. Given numeral cards \ tlirough 5 and five sets of ohjfxts 
consisting of one, two, three* four and five members, the 
learner will place tiie sets in secpiential order from the 
set with the fewest to the set with the most and then 
will place the numeral cards in front of the set having 
the number of members named by the numeral. 

NUMBER MEANING 

21. Given a set of numeral cards, 1 through 5 and the oral 
rcqucftt for one of the numbers, the learner will pick out 
the proper numeral card. 

COUNTING 



09 



23. 



Given a set of numeral cards, I through 5 and the re- 
quest to "count to 5" the learner will pick out the 
proper numeral card as he says the numbers in sequen- 
tial order. 

Given a set of objects with 1-9 members, the learner will 
count the members of the set and state the cardinal num- 
ber of that set. 



ORDERING 

24. Given pictures of sets from 1-9 in random order, the 
learner will arrange the sets in sequential order. 

NUMBER MEANING 

25. Given a collection of small objects and a loop of yarn, 
the learner will illustrate the empty set, and then draw 
or give an oral example, as requested. 

26. Given a !oop of yarn containing no members (empty 
set) and felt or sandpaper numerals i()-9) the learner 
will pick out the numeral for the cardinal number of 
the set and will say ihe number nanic« 

27. Given pictures of sets with 0-9 objects and number 
cards from 0-9 (using felt numerals, sandpaper nu- 
merals), the learner will match the right numeral with 
the picture of the set having the same of members. 

28. Given several sets of 0-9 objects with duplicates or 
triplicates of certain sets the learner will place loops 
of the same color yarn around the sets that have the 
same cardinal number. 



I'XAMI»LI:S AND COMMI-NIS 



□ □ 



1 f 



□ □ 1 
□ 



□ □ 

□ □ 



I □□ 
I □□ 
1 □ 



Request; Three 

Response, Learner picks up [T] 



I xample. The set of pink elephants in the classroom. 
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PliKI-OKMANCI- OiUU nVI-S 

MEANSNGFUL COUNTING 

29. Given dot pattern mnls shovvuig .sets of 0-10 dots, the 
learner will eoiint while pointing to the appropriate 
card. 

CLASSIFICATION-AnRIBUTES 

30 Given an assorted set of ten i//>yVc/.v of tv\o to five colors 
or two to five different shapes, the learner will arrange 
the objects into si:bsets according to the various colors 
or shapes. 



NUMBER MEANING 

31. Given a set of 2 to 8 objects, the learner from liis own 
group of objects will construct a set having more mem- 
hers than the original set. 



32. Given a set of 2 to 8 ohjeetw the learner from his own 
group of objects will construct a set having fewer mem- 
bers tlian the original set. 



33. Given two written numerals, 9 or less, the learner will 
point to the nun'ibcr which is t^reutvt in value than, the 
other. 

34. Given two written numerals, 9 or less, the learner will 
will point to the number which is less hi value than the 
other. 



CLASSIFICATION-ATTRIBUTES 

35. Given a lxK)k» the learner will place this book beside 
another book. 



36. Given a sheet of paper, the learner, facing the paper, 
wit! point to the left or rii*ht side of the paper, on 
request. 



UX^MrU-S ANh (OMMI NIS 



I x.tiitplc. The cliiM |H)int> to the bl.uik c.ikI .tnj s,\y\ 
"/cro" and then points to the caal with one ilot 
and says "one.** 



Ciivcn. KeJ, >elloA anJ blue torn pieco of paper in thjc set. 
Resuh: 



ODD 



Re'l Blue Yellow 

Pieces Pieces pieces 



Ciivcn: OO 
AD 



Result: 



OO 
□ A 



OKcn: ^O 

AD 

Result: no 
G.vcii: E [T] 

Kcqiicsi: Whicli iiiiinbcr is greater than the other? 
Child points to [9] 

Given: [T] [J] 

Keqiiu-st: Which niiiiibcr is less than the other? 
Child points to (T] 



Left 
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NUMBER MEANING 

37. Given small blocks and a long line marked off in con- 
gruent segments each at least 3 inches long, the learner 
will construct the sets with from zero to ten members 
and will place the sets in order on ihc line, 

38. Given small blocks and a long line marked off in con- 
gruent segments each at least 3 inches long, the learner 
will construct the sets with from one to ten members in 
increasing order on the line and will say, on request, the 
numbers represented by the sets. 



39. Given a line marked with congruent segments and 
labeled from 0-10 the icarner will touch any point, and 
say the number indicating that position on the number 
line. 

40. Given a line marked with congruent segments and a 
set of numeral cards (0-10), the learner will place the 
appropriate numeral card below the appropriate point 
on the number line, 

ORDERING 

41. Given a line of five children, the Icarner will say the 
ordinal number for uacb c!:ild a< he taps each child on 
the shoulder, 

42. Given two ordinal numbers orally and a line of five 
children, the learner will touch the children who are in 
the positions named by (ho two oidinal numbers, 

NUMBER MEANING 

43. Given any three numl^rs. 0-10, the learner will tell 
which is the greatest and which is the least, on request. 

ORDERING 

44. Given two consecutive even or odd numbers 0-9, the 
Icarner will name the number that comes hctween the 
two given numbers, 

45. Given a number from I to 8, the learner will name and 
write the numbers that come before and after the given 
number. 



I-XAMI'LHS AND COMMUNIS 



erJc 



. Q 0 i i 



£f 



/V >> ^ 


A- 



















(olmasBiiiiiiEisi 



Ciivcn: H. 3, 5 

RcMi!.. K IS the greatest or 3 ;s ihe least. 



Step I 



6 , 



Given: 



7. 



Step 2 

3. . ^ 

, 2. 

Response: 6, 7, 8 



I 
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PtiUIORMANCh OIUi rilVlNS 

NUMBER MEANING 

46, Given two sets of small ohjccLw each with less than six 
members, the learner will name the number associated 
with each set, then move the objects into a single set 
and say the number for the newly formed set. 



47 



48. 



49. 



ERIC 



Given a set of small objects with nine or fewer mem- 
bers, the learner will say the number for the given 
set. then form two subsets and say the number for each 
of Uie subsets. 



Given numeral cards, 0-9, and two sets of objects, each 
having four or fewer members the learner will (1) 
place the appropriate numeral cards beside each set. 
(2) move the sets together forming a new set, (3) 
name the new set with a numeral card, then (4) parti- 
tion the new set into a pair of subsets and (5) associate 
with the pair of sub.scts. 



Given a set of nine or fewer small object \' the learner 
will separate the given set into all possible pairs of sub- 
sets, say the nunvber for each sub*;et and then write tlie 
number for each subset. 



liNAMrtltS ANO COMMI NIS 



Clivcn. 

o 

"Three'' 
Given: 



Result: 



OD 
AO 

*Four" 



"Seven" 



ResuUs: 



□O 

"Four"* 



maaasismiiim 



G 



□ 
O 

.Step 1 

□ 

O 



o 



o 



Step 2-3 



o 



oA-c>y ^ 

Result: (one po<isibility) 



□ 
O 



O 

m 



Ac=3 



(iive:t: 



AO 
□ O 



a 



E) 

Result. 

OD 

m 



O 



m 



AO 

■ m 
aod 



AO 

□ o 
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NUMBER, MEANING 

50. Given a .set of ten assorted ohjcn^, the leainer will say 
the v/ord **len'\ while hohling the eolleetion in his hand 
and when he is asked "how many numbers in this set.'* 

51. Given a set v)f 12 to 15 small (fhjea.w the learner will 
pick out ten objeets on rei|ucst. 

52. Given ten idcntieal <//)/'a7.\ .spaecd oui on a table, the 
learner will collect the set of ten. fasten ihem together, 
and iiidieatc tliat he has one ten and no ones. 



53. Given a set of number word cards for /,ero through ten 
and a set of numeral eards for 0 through 10. the learner 
will say the number word, while matching the written 
number work with its numeral 

54. Given twenty, thirty, forty, up to ninety ohjcct.w the 
learner will form se:s of ten and grouji and label sets 
of ten as 2 tens, 3 tens, 4 tens, ... 9 tens. 

COUNTING 

55. Given 10 bundles with ten straws in each bundle, the 
learner will count by lO's to 100, saying the number 
word v;l;;lc placing additional bimdles of ten on the 
desk. 

56. Given cards with the numerals 10, 20, 30 100. 

the learner will count by 10*s to !(K) saying the asso- 
ciated number word while picking up the proper num- 
ber card. 



57. Given the spoken words 10. 20, 30, 
. qucntial order, the learner will - ' 



100 in re- 
write the given numerals. 



NUMBER MEANING 

58. Given 100 identical objects, the learner will make 10 
bundles, each containing 10 object'^, on nxpicst, 

59. Given a set of no more than ninety ohjeas grouj>cd by 
tens, the learner can say and uritc the numeral repi'c- 
.scntsd. 



I'XAMI'I I'S AND COM.MI'NIS 



Siiaus, lollipops, stick'., bc;uls, spoons 



Sn'.iws. lolliiH)ps. slicks. l>e;uls. spoons. 



U ft 



U 



2) 



lens 



I »uh thild h.ts iwo scis of colored numerals 
I-nvclopcs: curds [[] [5] [T] . . . [jo] 
Envelopes: cards [one || two] [threej . , . ftcn 
*Siravr's. lollipops, sticks, oeads. .spoons 




Response: 



(oral) 
(written) 



12 



i 



* 

1 Number-Numeration B. Numeration 


ARITHMETIC K-3 




l'.\'AMI»IJ;S AND C'OMMI NIS 


60. Given a minicra! from, the sot 10, 20. . . . 90 aru! a 
supply of objects, the learner will form a set represent- 
ing the given number. 








61. Given orally any one of the following: 20, 30. 40, 
. . . 90, the learner will say the eounling sequence of 
the following nine numbers. 


Given: 30 

Kcsull: 31. 32, 33, 34. 3.S, .^6. 37. 38. 39 


INU/ViDCK iTirMiNiniJ 




62. Given any number from the set 10, II. 12 99 

and a supply of counters, the learner wi!! represent the 
numl>cr with the counters. 


Ifsc straws, spoons, beads, paper strips, pegs, longtie 
depressors, tootlipicks. 


63. Given any number of objects greater than twenty and 
less than one hundred, the learner will form the objects 
into **iens" and '*ones" and will label the results as 
" lens" and ones". 




64. Given a ;;et of lens and ones representing a number less 
than l(X), the learner will say and write the numeral. 




ORDERING 




' 65. Given a .set of sequentially ordered whole numbers 

within a deeade less than 100, such as 31. 32 40, 

printed on luimeral cards the learner will pick out the 
number ihai comes immediately before or after a given 
number, as requested. 




NUMBER MEANING-EXPANDED NOTATION 




66. Given a two-digit numeral, the learner will be able to 
wriie il in expaiyJed notation in two way:;; as so ::iAi\y 

lens and so many ones, or as ... . \ representing 

the value of the tens place plus the value of the ones 
place. 


Response: 3 lens and 5 ones 
OR 
30 1 5 


67. Given two 2 digit numbers the learner will tell which 
number is ^'reater and which number is lc^^. 


Given: 43 72 
Studeni response: "43 is less" 
"72 is more" 


MONEY 




68, Given a set of dimes, one to nine, the learner will slate 
llie value. 




69. Given two containers, one with pennies and one witli 
dimes, the learner, when requested, will take out enough 
pennies and exchange the pennies for a dime. 





ERIC 
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I Number-Numeration B. Numeration 



70. Given a set of diraes and pennies valued between 1 1 and 
99 cents (from one dime, one penny to 0 dimes, 9 
pennies), the learner will state the value. 



71. Given dimes and a dollar, the learner will piek up 
enough dimes to exchange for one dollar. 

72. Given a three-digit number, the iearnci wlil arrange 
counters grouped to represent the hundreds, tens and 
ones, of the numeral. 

NUMBER MEANING-ABACUS 

73. Given an abacus, the learner will use counters on the 
right hand spindle to represent any one-digit numeral 
(1-9). 



74. Given an abacus, the learner will use one counter on the 
tens spindle plus 0-9 on the ones spindle to represent 
numbers 10-19. 



75. Given an abacus the learner will move counters on the 
tens and ones spindle to illustrate counting through any 
two decades, i.c, 37 to 52. 



76. Given an abacus, the learner will move counters on 
the hundreds, tens, and ones spindle to illustrate any 
three digit numeral dictated to him orally or in writing. 



I XAMIM HS AND t OMMI NIS 

Ciivcn 1 (liino. \ penny 

Kosponso. 1 Ic 

Cijvon: ^ dimes. 2 pennies 

Response: 52< 

C liven: 7 (liine.s, 9 pennies 

Response: 79^* 

Ciiven. dimes and one dollar 

Response ptvk np Icn dunes lo *.,\<.hani;c for one dollar. 



10 



12 

etc. 

37 

40 

52 



1 


r! 


1 


1 


i 1 







1 



A-ft 



7 



i 



7 



1 



*'Slu)\v 324 on iho abacus" 



FRir 



14 
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ARITHMETIC K-3 



I'KKI OKMANCI' OIUI ( IIM S 



EQUIVALENT SETS 

77. Given 2 lo 5 scls each wiih ihv same luiinbcr of objccis. 
ihc learner will join ihc seis and write the number thai 
names (he new set. 



ORDERING 

78. Given a luinclrecl ehari wi;h the f«rsl Iwenl) numbers 
and nuiliiple.s of 10, i!ie learner will write in any |X)rii()n 
of the chart as indicated by the teacher. 



I SAMl'l I S AM) ( OMSil MS 



I've icpcalcil iulililioii 



vv 

V 



V 



V 

V 
V 



V 

vv 



? t- 3 I 3 ; 

Ai'r.mi:c in lows aai! columns (array) 



- 12 



A'.AIAIA 

a:a;a;a 

AiAjAlA 



i:nch subsc; 
has 3 iuoir.be rs 



0 

10 


1 

11 


2 

12 


3 

13 


4 


5 


6 


7 


8 

18 


JJ 


14 


15 


16 


17 


IQI 


20 




















30 




















40 




















50 




















60 




















70 


















80 




















90 





















Use chart 
having 10 
by 10 grid 
(too chart) 



Need iO 
charts 



Tseil m this way the alteiiiion is drawn to ihe pattern of 
counting and place-value. 



NUMBER MEANING-EXPANDED NOTATION 

79. Given any 3-digit nun:cral. the learner will write ex- 
panded notation, first In iisinu place value words and 
then by usini; numerals. 

ORDERING 

80, Given a random list of 2-dii:it numerals, the learner will 
arrange them in asecndmg order. 



81. Given a ranclont list of 2 and 3 digit numerals, tlie 
learner will arrange them in ascending order. 



NUMBER MEANING.-.COMPARISON 

82. Given two 3-digit numerals which have tlic same digits 
but in different positions, the learner will compare 
them U) determine which is u.'-catcr. which is less. 



Z'H 2 I'unilieds J tens \ ones 
200 » Ai) 1 3 



(ii\on 

76. '12. '^'K 2^ 

Kesuli: 
25. 34. A2, 76. % 

(Ji\en 

f?.^. 47, 7<>6. M 

Result: 

47. '>!. 12^. 7V6 



(.i\cn. 2'>7 or 792 
{yU or K)4 



ERLC 
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I Number-Numeration B« Numeration 



ARRAYS 



83. Given cciuivalcm scls, llie learner will form arrays by 
arranging ihe members inlo rows and columns and will 
then (Iclennine !lie cardinal number of ihe arrav. 



ORDERING 

84. Given a counting sequence of two to four numbers the 
learner will lell and write tlvj next number in the 
sequence. 

NUMBER MEANING 

85. Given llu* counting numbers I -10 the iearncr will indi- 
cate those that are multiples of 2. 



86. Given a set of objects, the learner will make anotiicr set 
ihat will have tv;ice as many objects. 



i;XAMIM,US AND C'OMMHN'IS 



O O O O 
O O O O 
O O O O 

o o o o 
o o o o 



4 
A 
4 
4 

±i 
- 20 



2. 4. 6. 8. 5. 10. 15, _ 

4. 8. 12. « 



3 



Given: 



Response: 



03 



BENCH MARK 



K-3 



4-6 



87. Given any 4-digit number, the learner will give the 
number thai is 100 or IO(X) more or less than it is with- 
out using formal addition or subtraction. 



88. Given a written Arabic numeral, »he learner will read 
tiic number aloud. 



89. Given a number orally, the learner will write the Arabic 
numeral. 



Given: 4823 
RcspK)nsc. 



KM) more is 4923 
100 less is 4723 
1000 more is 5823 
1000 less is i823 



Child sees: 7192 

His oral response is "seven thousand one 
hundred ninety two." 

The teacher says. "Six thousand four hundred seveniy-lwo ' 
The child writes: 6472 



ERIC 
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hXA.MI 


1 I S AM) ( OMMI-S E S 


NUMBER MEANING 








90. Given any 4-cligii numeral, the learner will write ex- 


7I*)2 


7 thon\,md\ 


1 It ItfUtl C 1(1 1 / 


panded notation, first by using place value words and 




9 tens 


2 oncK 


then by using luwncral.s. 


7000 


■ 100 \- 90 1 


" 2 


91. (liven any numeral from 100 to 9999999 the learner 




654321 


i032 


will locate and separate the jx^riods with commas. 


Response- 654.32 1 


1,032 


92. The learner will be able to express in Roman Num- 


(liven 


23 


Response. XXIII 



erals any numeral from 1-25. 



ARITHMETIC 



II WHOU NUMBERS 

The WHOI.E NUMBER Slrancl consists of four (4) separate Sec|uences: 

A. Addition Sequence 

B. Subtraction Sequence 

C. Multiplication Sequence 

D. Division Sequence 

The importance and relevance of the skill> in the ah(»vc listed Sequences is 
common knowledge to all. Each skill included in each of these Sequences was 
carefully chosen. Skills that could distract, confuse or han\per the progress of the 
learner were omitted. 

Any learner having difficulty with any of the Whole Number Computation skills 
could follow the appropriate Sequence, starting at the point where he fails to he 
successful, and continue at his own rate through the skills until he masters the 
particular skill area. 

When drill is used to strengthen computation skills, it must be u.sed only after 
understanding has been achieved. All drill must be appropriately timed and suited 
to the individual needs of each learner. Amount and duration of all drill and prac- 
tice should he carefully planned to insure its usefulness. Without an understanding 
of the basic ideas and armed only with rote learning, the child has all avenues to 
success closed if memory fails. 



II Whole Numbers 



A. Addition 



ARITHMETIC K-3 



ADDITION-MEANING 

I. Given two disUnct (disjoinl) sets of ohjccts (totaling 
no more than 10 nn'mhcn\), the learner will push the 
objeets together and tell how many members are in the 
union of the sets. 



ADDITION-BASIC FAaS 

2. (liven two distinct (disjoint) sets of objects iolaling no 
more than 10 members, the learner will mentally form 
the union of the sets, and then orally and in writing tell 
the number sentence derived from that union. 



3. Given addition number sentences in horizontal form 
with sums missing (up through 10). the learner will 
write tlic niissing sums in the number sentences, with 
or without the aid of the counters. 

ADDITION-MEANING 

4. G'ven two distinel (disjoint) sets of concrete objects 
(totaling no more than IS members), {he learner will 
push the objects together and tell how many members 
are in the union of the >ets. 



Given two sets of pictures, felt objects, and so on, 
totaling no more than 18 members, the learner will 
mentally form the union of the sets, and then orally and 
in writing tell the number sentence derived from that 



union. 



ADDITION-BASIC FACTS 

6. (liven addition number sentences with sums missing 
{sums throui*h /«V;. the learner v.;!! v/rite the missing 
sums in the number sentences, with or without the aid 
of the counters. 



ERLC 



liXANU'l l:S AND K ()MMI-N:S 



CIO 




•FOUR' 




cquiils six" 



I 4 



*'si\ things and seven ihings arc ihiriccn things" 



oooooo© 
ooooo© 



lOOO 

)□□ 



"MX plus seven equals thirteen'' 



6 f 7 



13 



0^ 



3> 



a; 8 ^ 7 [15] 

h) 8 f (2 * 5) D 

(8 ^ 2) T 5 □ 

10 ' 5 ^ 



c) 8 



^^1 



19 
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II Whole Numbers A. Addition 



PI:UI()UMANC »- OlUl C IIVKS 






AND ( OMMI'N 


i s 




ADDITION-VOCABULARY 












7. Given an uclcliiion exercise with the answer, the learner 
will tell which luiniber is ihe "sum". 




I 3 










"Three IS the 








8. Given aclcliiion facts written in either vertical or hor- 
izontal form, the learner will write the missing sums, 
with or without the use of aids. 


5 

^12 


5 i 7 








ADDITION ALGORITHM-NO REGROUPING 












9. Given an addition e.xcrcise involving a two diiiii num- 
ber plus a one dii^it number recjuiring no regrouping 
(carrying), the learner will demonstrate the prcKess of 
addition using objects. 


21 












it'iillllD 


Step I 








DDQ 






10, Given addition exercises involving a two dii^it number 












plus a one dii^it number requiring no regrouping (carry- 








Step II 




ing), the learner will find the sums with or without the 
use of aids. 






ODD 


Combine ObjeeiN 
and count them 





21 

H 3 Step III 

"24 



f 



I( Whole Numbers A. Addition 



I 

ARITHMETIC K-3 



IMiRroKMANCP ()IUH( IIVI-S 



1 1. Given an addition exercise involving a two diiit! number 
plus a rwo (Iii*it number requiring no regrouping (carry- 
ing), the learner will demonstrate ll;e prtKess of addi- 
tion using objects. 



hXAMIMJ-S AND (OMMI-S'IS 



56 



23 



• • • • • » 



I.Ms 



• • • • • 

• • 

:: 



Step n 

Combine the ones 



Add the ones 
cohinin ami write 
the sum: 

56 
123 



sur /// 



Combine the lens 
Add the tens column 
and write the sum. 



ADOmON ALGORITHM-NO REGROUPING 

12. Given addition exercises involving multiples of 10. the 
learner will write the sums. 

13. Given addition problems involving a two dif^it number 
plus a :wo dij^it number requiring no regrouping (carry- 
ing), the learner will find the sums with or without the 
use of aids. 

ADDITION-PROBLEM SOLVING 

14. Given addition word problems road b> the teacher in- 
volving sums to 10, the learner will find the answer. 



56 

I 23 IIIIIII 

79 

2 ones J 4 ones 6 2 \ A (\ 

2 lens i .» lens 6 tens: 20 40 60 



46 46 f 32 7K 

!32 ^ 



I. Jotiii li.is five pici.cs of (..iiiiiy .inJ M.ir; li.is llircc pic<.CN 
of Cindy. Ilos\' many pieces of candy do ilic children 
have logelher? 



o 

ERIC 
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II Whole Numbers A. Addition 



K-3 

BENCH MARK — 

4-6 



PI-KFORMANCK OHJhCI IVHS 

ADDITION ALGOR>THM-WITH REGROUPING 

15. Given an addition exercise involving a two diiiit num- 
ber plus a one distii number requiring regrouping (carry- 
ing), the icarncr will demonstrate the regrouping proc- 
ess in addition using objects. 



16. Given addition exorcises involving a two digit number 
plus a one digit number requiring regrouping (carry- 
ing), the learner will find the sums, with or without 
the aid of counters. 



HXAMPl l-S AND (OMMHNLS 



47 

' 8 



HUNDREDS 



Jill 
TENS 



ILliUL 

ONES 



Child makes 4 bundles of 10. places the bundles 
in the tens pockels, and puts 7 singles in the 
ones pocket. 



HUNDREDS 



7iiii :l)<v ifljiL 

J TEM5 [ ONCS 



He adds 8 items to ihe ones pocket, then re- 
groups the 15 ones into one bundle of 10 and 
5 ones. 



Techniques: 
Renaming: 



47 

|. 8 



40 f 7 
8 



40 }. 15 - [55] 



Partial Sums: 



47 
i « 

40 



Short Form: 



47 
8 



(sJj 55 

Use Stern Hiocks, or Oienes Nfuiti Base Hloeks, and so on. 

1. An> of the following technlqttts are acceptable as a 
final form. 



Hvtumihin 
59 50 V '> 



50 h 18 



Short I'orm 

59 
I 9 

68 



68 



Partial Sums 

59 
•i- 9 

18 
50 

68 



ERLC 
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V\ KI ()RMAN( \ OIUI ( I IVI S 

17. Ciivcit an adduum cxeicisc invDiviui; nu> 2-iiiiiii num- 
bers rcc|iiiring regrouping (carrying), the learner will 
demonslfalc (he rcyrouping priKess in addiuon using 
aids. 

18. Ciivcn column ddduion iwrrcLw^' involving (hrec sintile 

addends', the learner will find die sums, wuh or 
without die aid of counters. 



19. Given column addition exercises involving three, one- 
or (wo-diiiit addends witli or without regrouping (re- 
naming), the learner will find the sums, with or withoui 
the aid in ^minters. 



ADDITION-PROBLEM SOLVING 

20. Ciiven addition word problems read by the teacher in- 
volving sunn to /cS\ the learner will tcli which opera- 
tion to use. write an appiopriate number sentence 
cither vertically or hori/.ontallv and find the answer. 



ADDITION ALGORITHM 

21. (liven addition exercises invc)lving multiples of l(X) (less 
lium i.(KK)). the learner will write the sums. 

?2. (liven addition exerei>es involving a three digit number 
plus a one, two or three diiiit addends, with or without 
regrouping (carr\'ing). the learner will write the sums, 
using any teehnkjue. 



ESTIMATION 

23. (jiven an addition exercise involving two digit addends, 
the learner will estimate the answer by rounding »he 
addends to the close>t multiple of ten. 



ERIC 



hXAMIM I S AND COMMI NIS 

I S<.». NUggotions and techniques usal in 10. .ind |S. 



3 

I 4 



i''.\:Mnplcs on niiinbcrlincs: 



0 I 2 3 4 5 6 7 8 9 10 




I 24 ^ 



HI 



23^ 
f t2 
82 



^98 



145 



2 Sus.tn h.Kl H cents in her h:ink and 7 cents in her purse, 
!l()\v Minch money docs she have? 

.Student response: "Yon would A!)t^" 

8 \ 7 



t5 



OR: 8 
•1-7 



0 



2 huiulrcds plus .S hundreds ci\u;\h 7 hnndrcdi 
2()0 i M)0 700 



42^ 



658 
f 4 



429 



662 



6^8- 
\ 4 ■ 



'600 i SO I 8 
4 

600 i 50 f t2 



Step I ! ind the niulu'pic of 10 that is closest to the 
gnen number. 



• 2S 



0 
I 



10 
I 



20 10 
28 



40 ' SO 60 



43 



Step 2* 43 



••28 is closest to 30» and 43 is closest to 40.' 

-~40 



2;? ^1 30 

70 (approximately) 



23 
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II Whole Numbers 



A* Addition 



I'HRFORMANCB OlUK I W'VS 

24. Given an addition exercise involving ihiee digit addends, 
the learner will estimate the answer by rour.ding the 
addends to the closest multiple of ten or one hundred. 

25. Having solved an addition e.\erLi^c involving two digit 
addends, the learner will state the rcasonablcucvN ul Ins 
answer after having compared hi^ answer with his esti- 
mated answer, 

ADDITION ALGORITHM 

26. Given addition problems involving 2 or 3 addends with 
three, four, five or six digits, with or without regroup- 
ing, the learner will find the sums, using any teehnique. 

ADDITION FACTS 

27. Given the 100 addition facts* tlK learncf will wrue oi 
recite the sums, 



(NO 7-9 OBJECriVE.S) 



I'XAMPIJS AND (OMMHNIS 



I sc p[KK<.Jiirc Iislcii m objCcUv\ 23, Give the <.hiMrcn 
c\{\'rioiKcs iwduuiii^ !hc minibcis in particular problem % 
both to tlic nearest leii anil lo the nearest luimlraL A>X 
them to dctcimine which estim.Ue ts closer to the actual 
.sura. 



Any technique to coircctly sobc ihc problem is .Kcepl.ible 
.IS a final form. 



Ihc mtiitbci v>f .uiaitton f.tcU to Ix !e.tmctl c.tn be grc.itl) 
uhUkcU with application of the eomnuitativo law (changing 
ihc oiuci III whteh the two numbers are aiUlei! ilocs not 
ch.ingo the sum)' 

I'he leirnoi shoi:KI iiol he given more than 20 facts per 
Mtling "Ueason.iblo*' Utuc should he allowed and n'ot 
liinilcd loo se\ci^ly. 



ERIC 
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li Whole Numbers B. Subtroction 



ARITHMETIC K 3 



PHKIOKMANC h OHil K IIV^S 



SUBTRACTION-MEANING 

1. Given two sets with less than 10 objects each, the learn- 
er will supply the objects needed to make the sets 
equivalent. 



2. Given a set of 10 or less concrete objects, the learner 
will take away a given number of objects and state the 
number of objects that remain. 



3. Given a subtraction situation invoivmg objects, the 
learner wIil ^iaiu an appropriate number sentence. 



4. Given subtraction exercises with combinations to 10, 
the learner will use objects or pictures to illustrate the 
solution. 



5. Given subtraction exercises in horizontal form using 
numbers to 10, the learner will find the difference with 
or without the use of aids. 

6. Given a word problem read by the teacher involving 
addition or subtraction combinations to 10, the learner 
will identify the operation and find the sum or differ- 
ence. 

£UBTRACTiON~FAaS 

7. Given subtraction exercises with combinations to !8, 
the 'learner will use objects to find the difference. 



Given subtraction exercises in horizontal and vertical 
form using numbers to 18, ihc learner will find the 
difference with or without the use of aids. 



Given a set of objects or pictures showing a subtrac- 
tion relationship with combinations to 18, the learner 
will write an appropriate number sentence. 



10. 



Given two addends less than 10 and the sam, the learner 
will write the related subtraction fact 



ERIC 



KXAMPl HS ANO COM MI-MS 



oooo 



**fJo\v many more are 
needed?" 



O^O .'0'^'i>, "There are five balls 



lefL' 



Learner Response: 



^ (3> 



^ — 



Learner RosponMj: *'sl.\ minus iwo equals four'* 
4 - 1 - d] O © 



8 — 7 
6 - 3 



m 



\5 



14 6 



OOi6'0 6) 



14 
- 6 

ii 



12 



m 



Given: 5^7 



m 



Stiidcni writer: 

\2 - 1 5 
12-5 7 



as 



i 
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It Whole Numbers B* Subtraction 



SUBTRACTION-PROBLEM SOLVING 



11. Oivcn a Mihlrotliun ssorJ j)iwl)Icm read by ihc leather 
involving conibinalions lo 18, ihc learner will: 

1 ) identify the ojxraiion. and 

2) write an aj)propriaie number sentence, and 

3) find the answer. 

SUBTRACTION-VOCABULARY 

12. (liven a hui)lraction exereise. die learner will identify 
the answer as the "differcnec". 

SUBTRACTION-MEANING 

13. Given two sets of objects one with more objects than 
the other, the learner will state how many more mem- 
bers it has. 

SUBTRACTION ALGORITHM-WITHOUT REGROUPING 

14. Given a subtraction example involving a two digit num- 
ber minus a one digit number, the learner will demon- 
strate the solution usinj: counters or objects. No rc- 



15. Given a iwo (U\iii mmher, the learner will subtract a 
one (Ui^ii number with wo regrouping (i)orrowing) with 
or without the use of aids. 



16. Given a two digit number, the learner will subtract a 
two digit number with no regrouping (borrowing). 



i:XAMI»LliS AND COMMI-NLS 



\dJihon Of .suhUMvtion number -.scnlcncc is acc<:plablc. 
Ix>u h:id 7 pcnnio. he lost 2 pennies. How many arc IcfJ? 
Studcni Responses: 

Sublraetion 7 
or 

Addition 



0 



24 



□ 



86 

-^42 



2 i □ 



□ 

7 
7 



"Kour is the difference.' 



Given: 25-3 □ 
Student Response: 



(bundlc<.l stieks) 



BENCH MARK 



K-3 



4-6 



00 



SUBTRACTION ALGORITHM-WITH REGROUPING 

17 Given a subtraction example involving a two dli^li niun- 
her minus a one iliuU fit on her, ihc learner will demon- 
strate the process of regrouping using concrete objects. 

18. Given a two diin't niunher, tlie learner will subtract a 
one dii*ii number with regrouping (borrowing) with or 
without the use of aids. 



Use pI.Kc value rackets lo show all regrouping. 



33 
9 



2 13 

33 



20 1^ 13 
or - 9 

20 I" 4 
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II Whole Numbers B. Subtraction 



I 

ARITHMETIC 4-6 



PURroRMANCl; OBJI-Cl :vp.S 



HXAMPl.HS AND (\)MMHNIS 



19. Given a twa J/>/V number, the learner will subtract a ^ 
two (lii*it number with regrouping (borrowing) with 2- .27 or --2() *i 
and without objects. — 

20. Given a (hrec dijiii number, the learner will subtract a I'latc value aid-s may be used In this process 
two or (hree dii^it number, with or without the use of 

concrete aids. 

SUBTRACTION FACTS 

21. Given a .subtraction fact, the learner will write or recall h in highly deMrable that the Mibiraciion fn 



the answer. 



UN related addition facts: 



I.S — 7 is the same as: 

Mow much //:ma/ Ifc added to 7 in order to get I.S? 



Answer: 




The learner is not to be given more than 20 facts per 
setting. "Reasonable" tinie .should l>e allowed and not 
limited loo severely. 



(NO OBJECTIVES FOR 7-9) 
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il Whole Numbers C. Multiplication 



IM:RI-()RMANCI; OIUKCI IV hs 



MULTIPLICATION-MEANING 

1. Given a supply of identical objects and a repeated addi- 
tion equation, the learner will arrange the objects to 
illustrate the equation. 



2, Given equal sets of identical objects (up through 9)» the 
learner will write a related repeated addition equation 
to describe it. 



3. Given a collection of equivalent sets, the learner will 
write, a multiplication sentence to describe it. 



4. Given a multiplication sentence, the learner will draw 
a diagram lo demonstrate it. 



5. Given a multiplication sentence, the learner will rep- 
resent it as a repeated addition sentence. (Do not 
include zeroes or ones in repeated addition) 



6 Given a repeated addition sentence, the learner will 
represent it as a multiplication sentence with its product. 



-1 4 i 4 



HXAMPl.liS AND COMMUNIS 



12 



□ □□□ 

□ □□□ 
□□□□ 

3 fours - 12 
5 i- 5 J- 5 5 = 20 

AAAAA 

AAAAA 
AAAAA 
AAAAA 

4 fives 20 

ogo ogo ogo 



3 sets of 4 

3 X 4 r:r 12 

Given: 4X2 8 
Array 

□□ 
□□ 
□□ 

3 X 5 ^ 15 



Sets 



□□ □□ 
□□ □□ 



.— 5 — 



5 



5 



3 X 5 = 5 +5 5 = 15 
"Seven children each paid 5< for milk" 
"5 + 5 I- 5 -1- 5 + 5 + 5 -!■ 5" 
7 X 5 =- 35 
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M Whole Numbers C. Multiplication 



ARITHMETIC K-3 



PUKrORMASC! OHnC J I VIS 

MULTIPLICATION-FACTS 

7. Given a basic fact, the learner will rcnumo one of the 
numbers and will use the dislribulive properly (nniltipiy 
by parts) wi?h or without the u>e of aids. 



8. Given two whole numbers (0 
determine the product 



the learner will 



MULTIPLICATION-PROPERTY 

9. The learner ^vill name the praluct of any ruimbcr and 
one. 



10. The Icari'icr will name the prcKluct of any number and 
2cro. 



II. Given two numbers, the learner will demonstrate that 
the order in which t!iey arc multiplied docs not change 
the product. 



BXAMPI IIS AND COMMIiNIS 

7 (2 \ 5) 

X 8 



r2 V 7 
2 » 7 
2^-7 

^2 X 7 



14 
14 

14 

56 



16 } 40 



4) 



X « 
24 I M 



(I 



K I 4K 



.'56 



S6 



Any one of (he iucIIuhIs i>cIo\v is .ucc|>Ltl>U 

i Hy arranging ol)jccls inlo sets 

II Hy marking a number line 

111, ny counting members of an an ay 

iv, ny number p;iUerns on a grid 

V By miihipiicalion facts on a giid 

VI. By memory 



1 > 3 

4 y _ 

3 > 0 

0 X 6 



V.ULTIPLICATION-ALGORITHM 

12. Given a one-digit luimbcr and a power of 10. the learner 
will state the pro^luct. 




A ; aa|! \a a Aj 

AA! A ! A A A 



; . 10 10 * 10 i iO i 10 i 10 t 10 I 10 70 
7 X 10 7 X HX) • . 

7 X 1000 
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II Whole Numbers 



C. Multiplication 



PHKFORMANCI'. OlUIiCI IVJJ.S 



13. Given a onc-digii number and (10. 20. . . .). (100, 
200, . . .), the learner will state die product. 



14. Given two whole numbers (one greater than 10), the 
learner will use the distributive property to find the 
product. 



I-.XAMIM.ILS AND COMMHN'LS 



7 X 10 7 X (2 X 10)* 

(7 X 2) X 10 

14 X 10 140 

7 X 200 7 X (2 X 100)* 

(7 X 2) X 100 

14 X 100 1400 

*An upplicalion of I he Associative Property 



3 X 12 



12 

X 3 



10 2 

X 3 

30 6 36 



BENCH MARK 



K-3 



4-6 



15 Given a iwo-d'git number to be multipliul by a one 
digit number, the learner will write the prcxluct^ with or 
without aids. 



MULTIPLICATION-PROBLEM SOLVING 

16 Given a verbal problem involving addition, subtraction 
or multiplication of two whole numbers, the learner 
will .state what operation is to he performed. 

17 Given a verbal problem involving addition, subtraction 
or multiplication, the learner will write a number 
sentence. 

18 Given a verbal problem involvuig addition, subtraction 
or multiplication, ihe learner will find rhe answer. 



32 .V 6 



a) 32 

X 6 



b) 32 

X 6 

12 

180 

192 



Any one of the niclhodN below in .icceplable 
as the final form: 

(30 «^ 2) 
X 6 



180 .j. 12 « 192 



c) 32 
X 6 

192 



"Joe .sold 24 tatos each noon for 5 li-^ys. How many tacos 
did Joo sell?" 

Answer: "Muhiplicalion" • 



U.sing the verbal problem example from objedivc !(>, the 
child will wrile 

24 X 5 ? OR 5 X 24 ? .since 3x4 can mean 3 
seis of 4 or 4 sets of 3, depending on the point of view. 

24 Refer to verbal problem example for objective 16. 



120 



*'Joc sold 120 tacos." 
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ARITHMETIC 4-6 



MULTIPLICATION-ALGORITHM 

19. Given a three-digit Mumber. the learnei will multiply it 
by a one-digit number. 



MULTIPLICATION-ALGORITHM 

20. Given two factors less than 100 that arc multiples of !0, 
the learner will determine the product. 

21. Given a twc-digit and a one-digit number, the learner 
will estimate the product by rounding the two-digit 
number to the nearest ten and multiplying. 

22. Given two factors of two digiis each, the learner will 
estimate the product by rounding both to the nearest 
ten and multiplying. 

23. Given two two-digit whole numbers, the learner will 
determine the product. 



24. Given three digit multiples of 100 and two digit 
multiples of 10, the learn';r will find the product of any 
two of them. 



H.XAMPM-.S AND COMMHNr.S 

An> of the nictliods below is acceptable. 

a) 324 X 3 -=■ 324 li) 324 

X 3 



324 
324 
972 



b) I.;aticc 



12 

60 
900 

972 







/ 




3 




9 


7 


2 




c) 324 


300 


*h 20 


4- 4 


X 


3 X 3 










900 
^ 972 


\' 60 


4- 12 



X 3 
972 



3^7 21 and 30 X 7 
and 30 x 70 2100 



210 



3? 5 "The answer is close to 

30 X 5 150 



32 16 "The answcf is clov: to 

30 X 20 600 



An> of the rnctho<Is below arc acceptable 
a) 



150." 



600;' 



32 


b) 


32 


c) 32 


X 15 




X 15 


X 15 


10 




160 




150 




320 


32 32 


20 






10 5 


300 




4H0 




4H0 






320 
160 

480 



30 K 400 
(3 > 10) 
t3 • 4) . 



(4 
( 10 



100) 
100) 



12.000 
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II Whole Numbers 



C. Multiplication 



PliRI'ORMANC (i OUnX'l IWS 

25. Given two whole numbers each less than 1000, the 
learner will estimate the produet. 

26. Given any two factors less than KXX), the learner will 
determine the product. 

MULTIPLICATION-PROBLEM SOLVING 

27. Given a verbal problem involving the addition, sub- 
traction or multiplication of whole numbers, the learner 
will: 

a) determine the Ofyeration to be used, and 

b) write appropriate number *:entenee, and 

c) find the answer. 



r:XAMi*r.r-s and comments 

16 A 431 1 '11)0 answer lo 36 X 4Zl is about 

40 X 400 16000( 16000." 



327 A 5 Any mclhcxl to corrcclly solve ihc prob- 
327 X 25 I cms is acccpiablc as a final form. 
327 X 251 



"Our school lias 17 rooms, h.u.h room n.is 6 windows and 

etch window has 18 panes of glass. In all ihcrc arc — 

panes of glass in Ihe rooms." 
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li Whole Numbers 



D. Division 



ARITHMETIC K-3 



DIVISION-MEANING 



I. Given a whole number less (han 10, the learner will 
make a table of nnilliples of thai number with at least 
six entries, writing an equation for eaeh multiple, as 
illustralcd. 



HXAMIMJiS AND (OMMI NIS 



1 




3 


3 


3 




3 


9 


2 




3 


6 


4 




3 


12 


3 


> 


3 


9 


5 


K 


3 


15 


A 




3 


12 or 


() 


\ 


3 


18 


5 




3 - 


15 


7 


X 


3 


21 


6 


X 


3 


18 


8 


X 


3 


. 24 



BENCH MARK 



K-3 



4-6 



2. Given a group of objects, the learner will sort them 
into equivalent sets. 



3. Given a set of objects to be partitioned into subsets of a 
given number, the learner will determine the number of 
subsets by constructing each subset. 



Given a whoie number less than 100, the learner will 
make a table of nniltiples of that number with at least 
six entries, writing un equation for each multiple, as 
illustrated. 

Given a sentence with on»; single digit, a missing factor, 
and a pro<luct (whole numbers), the learner will name 
ihc missing factor. 

Given an open number sentence in multiplication using 
Ihe basic facts only, the learner will supply any two 
factors to make the sentence true. 



1 


> 


12 - 


12 


5 


X 


12 


60 


2 


\ 


12 


24 


6 


X 


12 


. 72 


3 


X 


12 ----- 


36 


7 


X 


12 


84 


4 


X 


12 


48 or 


8 


X 


12 


96 


5 


X 


12 - 


60 


9 


X 


12 


108 


6 


>. 


12 - 


72 


10 


X 


12 


120 


3 


\ 


□ 


- 21 










5 


\ 


□ 


- 50 











DIViSION-FACTS 

7. Given a division fact, the learner will rewrite it as a 
multiplication fact. 

8. Given two factors and a product, the learner will re- 
write the sentence to show the related division facts. 



ERIC 



(liven 50 whips 



p(it them into 5 equal Macks 



Givcrt 18 toys .show how many three chiklren could 
he given so lliat they each would have an equal number of 
toys. 

Ciiven, 50 vhips- put 10 in cavh stack How Ujany stacks? 



□ x A «> 

□ X A ') 

Possible Solution: 

(I, 9) 
(9. 1) 
(3, 3) 



15 } 
15 . 

3 X 7 
7 « ^ 

1 

X3 

21 



21 
21 

3 

X7 
21 



5 ^: 3 

5 • 

'21 . 7 
■21 1 

3 

7121 



□ X A 

□ X A 

Possible Solution: 

(I. 12) (12, 1) 
(3, 4) (4, 3) 
(2, 6) (6, 2) 



12 
12 



15 
15 

3 
7 



3f2l 
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!l Whole Numbers 



D. Division 



l»l:RrORMANCB (>HJI-rn VKS 

DIVISION-ALGORITHM 

9. Given a one-digit division (factor) and a dividend 
(product) of le.ss than UX), the learner will determine 
the quotient (missing factor) if there is no remainder. 



10. Given a division exercise with a single-digit divisor and 
a two-digit dividend, the learner will: 

a) Make a table of multiples of the divisor with at 
least 3 entries, and including the niuitiplcs just 
above and just below the dividend. 

b) Choose the largest entry in the tabic that has a 
pro<luct less than or equal to the dividend. 

c) Tell which number in the chosen multiplication 
equation is the quotient. 



DIVISION-ESTIMATION 

IL Given a set of nniltiplication equations in which one 
factor is a multiple of 10 or 100, the learner will write 
related division equations. 

12. Given a division exercise with a one-digit divisor and 
a three-digit dividend, the learner will: 

o) Write two equations: 10 times the divisor and 

l(X) times the divisor 
b) Ch(X>se the largest of these numbers ( 10, 100) that 

results in a product less than or e(|ual to the 

dividend. 

13. Given a division problem with a two or three digit 
dividend and a one digit divisor, the learner will find 
a multiple of 10 which when multiplied by the divisor 
will pnxluce a prcxiuct less than the dividend. 



hXAMIM.hS AND C'OMMFN'IS 



Any of I he niclho<ls below arc .iLLCpl.iblc. 

5_\' 6 
7 6 



6 (tT 
— 12 


b) 6 ITT 
2X6 30 


60 
— 12 


42 

2 X 6 42 


48 

— 12 
?6 

— 12 


0 1 

2X6 ' 

e) 6 \n 
2X6 60 


24 
— 12 


12 

2X6 12 


— 12* 

— 12 


12 

2 X 6 0 


0 


12 



10 V (i 



2^6 



Given' 
5 7 
6^-7 
7 V 7 
K . 7 
9 



7 158 



35 
42 
49 
56- 
7 63 



: Must include 



5^7 
6x7 

7 X 7 

8 V 7^ 

9 x"7 
7 r58 



Given 



35 
42 
49 

56- 



, .Student's Choice 



63 



3 y 7 21 — 
3 X 70 • 210- 
3 > 7(K) 2100- 



d) 



12 

(?2 

12 
0 



e) 


f) 


!3 




3 


13 


10 


6 f78 


6r78" 


60 




18 


60 


18 


18" 


18 


>8 


0 


0 






48 



Thcrcfoic 

-21 : 3 - 7 
-210 : 3 ^70 
2100 ' 3 700 



3 nrr I 



10 
100 



30 
300 



%Sindenl chooses 10 



HI 


3 1 10 - 


3. 


10 IS correct, hul 


IS m/t (he largest 




{ 20 . 


3 


20 is the largest 






{ -^0 . 




M) is too hwpe 




810 


3 jI(K) - 


3. 


100 IS correct, but 


is no/ the largest 




hoo X 


^^. 


2(M) is the largest 






1300 v 


3- 


300 is too large 
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r 



PURI'OaMANC'U OIUI C I IVPS 

DIVISION-ALGORITHM 

14. Given a single digit divisor and any dividend less than 
too, the learner will determine the c|uotient and (he 
remaifuler. 



15. Given an exereise with a dividend of four digits or less, 
and a one-digit divisor, the learner wiil determine the 
quotient. 



DIVISION-.ESTIMATION 

16, Given a division exercise with a one-digit divisor and 
a two-digit dividend, the learner will estimate the tens 
digit in the (|uotient. 



3 I y) 






30 


10 X 


3 


29 






24 


8 X 


3 


5 






3 


1 X 


3 


2 


)9 





liXAMPLHS AND COMMUNIS 



19 R2 
9 
10 

[W 

30 
29 
27 
2 



19 R2 

30 
29 
27 

2 



! 462 








154 


162 Ki 


300 


100 


X 


3 


4 


3 r 


162 








50 


300 


90 


30 


X 


3 


100 


187 


72 








3 1 462 


180 


60 


20 


X 


3 


300 


7 


12 
12 


4 


X 


3 


162 
150 


6 
1 




154 






12 
12 





Given, 

3 prT 



Hsn'niaic by niuln'plcs of 10 

3 X 10 30 

3 X 20 -"^ 60 

3 X 30 90 

3 X 40 ^ 120 



90 < 92 < 120 

The craimnte !s 30 :incl the quotient is grcaicr ihnn 30. 

3 rW 3 X 10 30 

3 X 20 -r 60 

3 X 30 90 

60 < 81 < 90 

The estimate is 30 and the quotient is less than 30. 



BKNCH MARK 
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17. Given a division exercise with a one or two digit divisor 
and a four digit dividends the learner will: 

a) Write three equations: 10 times the divisor. 

100 times the divisor* 
l(X)0 times the divisor. 

b) Choose the largest of these numbers ( HK 100, 
1000). that results in a prcKiuei less than or equal 
to the dividend. 



16 r 5231" 

10 • 16 160 
100 > 16 1600 
1000 • 16 16000 

Suidcnl ch(x>ses 100. 
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II Whole Numbers 



D. Division 



PHRFORMANCI- OIUHCFIVHS 

18. Given a division exercise with a three or four digit 
dividend and a one or two digit divisor, the learner will 
find a multiple of 10, 100 or 1000 which when multi- 
plied by the divisor will produce a product loss than ihc 
dividend. 



DIVISION-ALGORITHM 

19. Determine the quotient for a two- three, or four digit 
dividend and a tv/c digit divisor — with or without 
remainders. 



20. Verbal Problems: Given a problem mvolvmg division 
of whole numbers, the learner will dclenninc the 
dividend, divisor and solve for the quotient and the 
remainder. 



li X A M V IMS AND CO.Vi.M K.N 1 



9412 



23 



IO(K) 
2(HK) 
.MKK) 

UK) 
2(M) 

m 

400 ^ 
500 



^ 4. KXK) is correct 
4: 2(KK) is coircci 
^ 4: 3(KK) IS UK) Ijirgc 



X 



23. 

23: 
23: 
23: 
23: 



100 is correct 
2(X) is coircci 
3(K) Is correct 
400 Is the largcNl 
500 Is ioo hirgc 



All of the mothoils ImjIow .irc .icccpt.iblc. 



32 (14. r 

640 


20 


X 


32 


32 [ 768 
640 


20 X 


32 


205 
160 


5 


X 


32 


m 

128 


4 X 


32 


45 
32 


1 


X 


32 


24 


24 




13 


26 




RI3 


4 







26 R13 

6 
20 



24 

32 n68 
640 



32 r 



845 
640 

205 
192 
13 



26 R13 



128 
128 



[845 
640 

205 
192 



32 



128 
128 



13 



"With 1500 scats in the aiiditorimn and 50 students selling 
tickets, how many tickets should each student he given to 
sclir 

"A teacher .shares 68 pencils among 22 stiklents. How 'many 
remam after he shares Ihcm equally?'* 
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III FRACTIONAL NUMBERS 

The FRACTIONAL NUMBER Strand consists of four (4) Skill Sequences: 

A. Meaning 

B. Addition 

C. Subtraction 

D. Multiplication 

The rationale for the omission of a Division Sequence is the fact that the learner 
will seldom encounter a situation in daily life where he needs to use the algorithm 
for divison of common fractions. The nuiltiplication algorithm can be used 
instead of the division algorithm to solve problems in practical everyday encounters: 

"Vi cup of sugar divided by 4" usually is solved by: 

X Vi" rather than by "'/2 4" 

The absence of the Division Sequence from this document docs not mean that 
division of fractional numbers should be left out of the curriculum. It only 
means that it is not considered to be a minimum basic requirement for which all 
of the students in the State of Michigan should be held responsible. 

The Meaning Sequence covers those concepts that are necessary to give the 
learner a complete understanding of the idea» and notation of fractions which he 
needs to work meaningfully and successfully with the algorithms of adding, sub- 
tracting and multiplying fractions. 

This entire Strand is written on an "activity" basis. All the skills arc task 
oriented and the learner wiii use models, concrete or pictorial, to progress from 
one skill to the next. 
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K-3 ARITHMETIC 



III Fractional Numbers A. Meaning 



I'UKI-ORMANCT OIUI.CI IVUS 



CONGRUENCE 



!. Given scvcrai objects, some divided inlo congruent 
parts, some divided into non-congruent parts, the learner 
will: 

a) determine which objects are divided such that all 
parts are congruent, and which objects are divided 
inlo non-congruent parts, by fitting the parts of each 
object on top of each other, and 

b) identify congruent parts. 

HALVES-READINESS 

2. Given several objects, some divided into 2 congruent 
parts, some divided into 2 non-congruent parts, the 
learner will: 

a) deiennine which objects have been divided into the 
2 congruent parts, and 

b) tell the fraction name for each part upon request. 

ONK-HALF 

3. Given u rectangular piece of paper and the direction to 
indicate ono-half. the learner will illustrate his under- 
stand mg of the meaning of one -half by folding, color- 
ing, and then cutting 

FOURrHS-READSNESS 

4. Given several objects, some divided into 4 congruent 
parts, and some divided into four non-congruent parts, 
the learner will: 

a) determine which objects have been divided into the 
four congruent parts; :!nd 

b) tell the fraction name for each part upon request. 

5. Given a rectangular piece of paper, the learner will make 
four fourths by folding, coloring, and then cutting. 



THIRDS-READINESS 

0. Given several objects, some divided into 3 congruent 
parts, some divided into 3 non-eongruent pai-ts, the 
learner will: 

a) determine which objects have been divided into the 
3 congruent parts and 

b) tell the fraction name for each part upon request. 

7. (liven a reeianguiar piece of paper divided into thirds, 
the learner will make three thirds by folding, coloriitg. 
and then cutting. 



HXAMPIHS AND (OMMI-NI.n 



All parts arc noi congiucnl. 



/ 



Sludcnl response: "'\ \\h is one half." 



CD 



m n 



.Start 



Fold 



3. 4. 
Color Cut 



\ 



fourths \ not fourths 



.Sliulcnl response, "'['his is one fourth." 



rrrTI rxm rarara 



unit whole fold color cut 



1 \A 



not thirds thirds 
Student response "I his is one third." 




iinil whole fold 



color 



cm 
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ill Fractionol Numbers A. Meaning 



ARITHMETIC K-3 



DISTINGUISHING BETWEEN HALVES, THIRDS AND FOURTHS 

8. Given several objeeis or pieces of eardboard of the 
Munc unit si/.e and shape» some divided into fourths, 
and some divided into thirds, and one unit whole, the 
learner will name each of the parts appropriately as 
"one half* or "one third/* or ''one fourth," by compar- 
ing each part with the unit whole. 

MAKING ONi: WHOLE 

9. (liven objects or pieces of cardboard divided into two, 
three, or four congruent parts, the learner will orally 
relate that "tuo halves make one uholc, * and "three 
ihirds make one whole/* and "four fourths make one 
whole" as he moves the pieces together. 



NUMERATOR-DENOMINATOR 

10. Given a fraction, the learner will tcli tlic meaning of the 
number above the bar (nmncrator) and the meaning of 
the number below the bar (denominator), with or with- 
out the aid of fractional cut-out:s. 



FRACTION SYMBOLS 

I K Given illustrations of '2, * and *4 of objects shaded, 
the learner will tell the correct fraction in cad? case 
orally. 

FRACTIONS NAMING PART OF A SET 

12. Ciiven a set of ohjecLs separaltd into equivalent subsets, 
the learner will name each subset as the appropriate 
fractional part of the whole set. 

13. Given a set of. o/»/a7v the learner will separate the set 
into appropriate equivalent subsets as indicated by a 
given unit fraction ('2. 'm, and so on) provided 
th.at the denominators are less than 9 and the total num- 
ber of objects is less than 21 and evenly divisabic by 
the denominator of the fraction. 

14. (liven a se» of object > and a non unit fraction (2/3, 
2 4, 3 4 and so on) with a denominator of less than 
6. with a total number of objects less than 16, the 
learner wilh 

a) separate the objects into the number of equivalent 
subsets indicated by the denominator, and 

b) push over as many suhscts as indicated by the 
numerator. 



i:XAMPLl;.S ANO C'OMMl-NKS 



o 00 



unit 
whole 



.Student response while picking up eaeh part: *"Thi5 is one 
half, this IS one third, or this K one fourth.*' 




Student response: 
l-oiir one fourihs 
make one u/ii'/t 
unit." 



Student response 
"Three ihmis make 
one yi'hole unit." 



utitt 
whole 



□ 



unit 
whole 



Number of 
t.(.ni;ri}ent 
piirts ^ 
taken 1 



Total number of equal si/c parts. 



The terms 
numerator an J 
denominator do 
not have lo be 
memorized a* 
this level. 



1 



Student rcsS ponds orally: 
"One third is shaded." 



00 00 
00 00 

"One tialf* "One halP 



(Use felt or 
in:tgnetic cut outs.) 



op 000 

O (TOO 

"Mo^c ' t of the set of biilK U> the side." 
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K-3 ARITHMETIC 



ill Fractional Numbers A* Meaning 



PHRFORMANCE OIUHCnVRS 

15. Given pictures of sets with Va or of the objects 
shaded, the learner will name the shaded amount as a 
fraction, and write the name in fractional form. 

16. Given a fraction and a drawim* of a set. the learner 
will shade or circle a number of figures to illustrate 
that part of the set. provided that the Jenominarors are 
less than 6, and the total number of objects is less than 
16 and evenly divisable by the denominator. 

17. Given a proper fraction with a denominator less than 6, 
the learner will explain its meaning by making a draw- 
ing or by using fractional cut-outs. 

18. Given a diagram divided ir.lo congruent parts, with 
some parts shaded, the learner will name the shaded 
area by writing an appropriate fraction and by orally 
slating each name of the fraction. 

19. Given any 5 fractional numbers with like denominators, 
in random order, the learner will write them in order, 
(halves, thirds, fourths, fifths, sixths, eighths, tenths); 
with or without the use of aids. 

RENAMING FRACTIONS 

20. Given a dcno-fiumior, uic learner will supply the cor- 
rect numerator to make the value of the fraction equal 
to om, with or without the use of aids, 



ENDING EQUIVALENT FRACTIONS 

21. Given labeled fractional cut-offs, of the same unit whole 
with denominators of 2. 4, 8 — or 2, 3, 6 — the learner 
will find and write equivalent fractions. 



HXAMIM.HS ANO COMMI'N'IS 

Student Response: "Two 
thirds of the .stars nre 
^ ' circled" or "Pour sixths of 
the stafs are circled." 




Directions: 

"Circle 2/4 of the men " 
"Cifcie '/^ of the men." 



L\e graph paper, gcoboard, or fractional cul utjts. 




Unit Whole 



Unit 
Whole 



Student writes: 





Response: 



I Whole 



Yin I ! 



\\\wm 



BENCH MARK 



4-6 



7-9 



22. Given a fraction the learner will write a set of 
equivalent fractions with or without the use of fractional 
cut-outs. 
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I 



lil Fractional Numbers 



A» Meaning 



ARITHMETIC K-3 



ORDERING FRACTIONS WITH LIKE AND 
UNLIKE DENOMINATORS 

23. Given the fraction«il numbt;rs I2. k» and '4 the learner 
will wr»|c them in order from the least to greatest, with 
or without the use of fractional cut-outs or numberMne. 



24. Given two fractional numbers with unlike denomina- 
tors, the learner will tell which one is greater (denomi- 
nators of 2, 3, 4, 6, or 8) with or without the use of 
aids. 

RENAMING MIXED NUMBERS AND IMPROPER FRACTIONS 

25. Given fractional cut-outs including several unii wholes, 
and a mixed number with a denominator of 2, 3, 4, 6, 
or 8 and whole units up to 3, the learner will arrange 
the fractional cut-outs to show tlic change of the mixed 
form to a fraction and then write the answer. 



26. Given fractional cut-outs including several unit wholes, 
and a fraction with a denominator of 2, 3, 4, 6. or 8 and 
a whole unit value of up to 3, the learner will arrange 
the fractional cut-outs to show the naming of the frac- 
tion to a mixed form, and then write the answer. 



H.XAMPl HS AND COMMIMS 



"I .ikc fi»ui congruent .stiips of papct each Jiffcrcnt color. 
Divide or.c into halves: one into thirds; one into fourths. 
Label, thci) cut out pieces. U^^ing the fourth piece of paper 
.ts the unit segment, lay next to it .mJ mark it. do 
likewise for '/.^ and V2. Make a "bar gra^ph". 



Ciivon. "Compare V^ and 
!<csponse. "^4 is greater than W 



m 



11 
4 



4 4 
4 4 



n 
4 



m 



I I 
I I 
I I 



10 
6 



ERLC 



41 



4-6 ARITHMETIC 



III Fractionai Numbers 



B« Addition 



PliRJOKMAN'CI- OIIJI-C ItVlS 

PROPER FRACTIONS-LIKE DENOMINATORS- 
NO REGROUPING 

1. Gi\en a sol of labeled fractional cut out parts, the 
learner will demonstrate the result of adding two frac- 
tional numbers with like denominators of 2. 3. 4. 6. or 
8 with sums less than or equal to I. b> fitting the 
appropriate parts togetl;er. and then writing the smn. 



l-XAMPlJtS AND COMMI-SI.S 



I he ff.ict.on.it parts tiiay be ciMtiniercially prep.ifCij. teacher 
pRparal. or student prepared. All the parts should be cut 
from one (ommon unit mz(\ \hc unit whole inny bo a 
lectan^le or a circle but once the iinit is estnblished. the 
si/.e .tnd shape iinit should be used for all the exercises. 





% 


Va 


v* 



and .so 



The learner should be able to use )he cut outs inter* 
Lhangeably and this can only l>c done if all fractional parts 
originate from ihe Munc unit whole. 




and so 
on 



2. Given a set of labeled fractional cut-outs, the learner 
will show the result of adding fractional numbers with 
like denominators of 2. 3. 4. 6. or tS with a sum greater 
than \s by fitting the appropriate fractional parts to- 
gether and then writing tiie sum. 

3. Given two fractional numbers with like denominators 
having a sum le.ss than or cjual to I. the learner will 
write the sum. with or without ^he use of fractional cut- 
out parts. 

4. Given two fractional numbers with iike denominators 
and a sum greater !han I. the learner will write the 
sum. with or without the use of fractional cut-out parts. 



and .so 
on 



Pioblenr 



Solution: 



4 



I * 



'4 



} 5 
6 ^ 6 



I 

.U.I 



.J 



I! 



6 
6 



3 .1 6 

8 8 8 

I he answers may. but do not have to appear in simplesi 
foin:. 



Ihe aos\\eis may. but do not have to api>oar in the mived 
form. 

4 

The fractions of or are 
4 2 

acceptable as answers as w^-II as \Vi or 2. 
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Ill Fractional Numbers 



B* Addition 



ARITHMETIC 4-6 



riikroRMANCK omvx iivis 

MIXED NUMBERS-LIKE DENOMINATORS- 
NO REGROUPING 

5. Given a sci of labeled fractional cui-out parts incl'iding 
several unit wholes, the learner will demonstrate the 
result of adding two mixed numbers with like denomina- 
tors of 2, 3, 4, 6, or 8, by fitting the appropriate parts 
together, and then writing the sum in "non-simplified" 
form. 



Given a set of labeled fractional cut-out parts including 
several unit wholes, the learner will demonstrate the 
result of adding two mixed numbers with like denomi- 
nators of 2. 3. 4, 6, or 8, by fitting the appropriate part 
together, and writing the sum as a whole number and a 
proper fraction. 



7. Given two mixed numbers with like denominators, the 
learner will write the sum. 



ItXAMIMJ'S AND (OMM^MS 



3 3 
1^ j I — 

4 4 





7 


7 














f 




/ 



77 r 



3 3 
I— I I — 

4 4 

















/ 











/ 



m 



i I 
» I 

.LJ 



4 5 9 6 

6 6 6 6 6 

3 . I 

Note: 6-- can be simplified lo 6—, 
6 2 



but 6— is an acccpiable answer. 
6 
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7-9 ARITHMETIC 



III Fractional Numbers B. Additeon 



4-6 

BENCH MARK 

7-9 



PHRI-ORMANCK OlUhC llVhS 

PROPER FRACTlONS-UNLtXE DENOMINATORS- 
NO REGROUPING 

8. Given a ;;ct of labeled fractional cut-out parts, the 
learner will demonstrate the result of adding two 
(proper) fractional numbers, with unlike denominators 
of 2, 4. and 8 — or 2, 3, and 6 — with sums less than or 
equal to I, by fitting the appropriate parts together, and 
then writing the sum. 



PROPER FRACTION5-UN1IKE DENOMINATORS- 
WITH REGROUPING 

9. Given a set of labeled fractional cut-out parts, the 
learner will demonstrate the result of adding two 
(proper) fractional numbers with unlike denominators 
of 2, 4, and 8— or 2, 3, and 6- with sums more than 1, 
by fitting the appropriate parts together, and then 
writing the sum. 



10. Given two (proper) fractional numbers with unlike 
denominators of 2, 4, and 8 — or 2, 3, and 6 — the 
learner will write the sum. 



MIXED NUMBERS-UNLIKE DENOMINATORS 

II. Given tv/o mixed numbers with unlike denominators 
of 2, 4, and 8- -or 2, 3, and 6 — the learner will write 
the sum, with or without the use of fractional parts. 



HXAMI'l lis AND (OMMI-MS 



4 



mm 



I i . II 

< < I I I ! 
I • t 1 1 1 
^ * ' m 



I 



ill 

t I I 
lU 



///// 



1 4 
— + - 

8 8 



Note: Always prcvidc a unit whole to comp; 
lional cutouts with. 



;,re the frac- 




Note: Always provide a unit whole to compare the frac- 
tional parts with. The aaswcr can be left in non'simplificil 
9 

form: — can be written as 
6 



i 3 
- or I—. 

6 6 



bill is acocplablc as — 
6 



1 3 4 3 7 

2*8 8 8 8 

Noic: The .skill of finding Equivalent Fractions can be 
found in Program Objectives #21 and 22 in Concept Area: 
r-RACTIONAL NUMBERS: Meaning. 



4 

•5— 
6 



8 



6 2 

8 — .f« ^ 

6 6 

1 



2 

9— 

6 



9 — may be writen ;u5 9 — 
6 3 
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Ill Fractional Numbers B. Addition 



ARITHMETIC 7-9 



n*RH)RMA.N('l- <)IUI( MVIS 



12. (iivcn Iwo rni.xcc! numbers wilh like or unlik-j denomi- 
luuors of 2, 3, and 6 — or 2, 4, and 8 — ihe learner will 
find Ihe sum, wilh or wilhoul Ihe use of aids. 



i 2^ 



I-XAMri.HS AM) (OM.MI'VIS 
12 

15 
10 
> 2— 

"is 



22 15 7 7 



55 



15 15 15 
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4-6 ARITHMETIC 



III Fractional Numbers C. Subtraction 



IMiRJ-ORMANt H <)UJ» C MVI S 

PROPER FRACTIONS^LIKE DENOMINATORS, 
NO REGROUPING 

I. Given a set of labeled fractional cut-out part.s. the 
learner will demonstrate the result of subtracting two 
fractional numbers with like denominators of 2. 3, 4, 
6, or 8 by arranging the appropriate parts, and then 
finding and writing the difference. 



I-\AMIM l-.S AND ( OMMI-MS 

1 1)L li.KUoiuil iii.iy be ciMuuic^ciall) prcp.ircil. teacher 
piop.uois or studoiu prop.irvii. AH ihc p;uls shouK! be cui 
!rom intc iomnu*n unit mzc "I lie unit wIupIc may be a 
KcUmglc or .1 vir.Ic. bid or.cc Uic oUiblisb.cd. the 

\anti' M/o and shape unit NhouKl be useJ for all ihe cxereiseN 



and NO 



\ hc learner NhoukI be able U> use the cut ouis nUerehangc* 
ably and ihis eaii oidy be done if all fraciional parts 
oiiginaie from lhe»>w:///<' unit wlioU', 




and NO 
on 



Problem' 



77777] 



IT 



2. Given two common fractions with like denominators, 
the learner will subtract, with or without the use of 
fractional parts. 

MIXED NUMBERS-LIKE DENOMINATORS, 
NO REGROUPING 

3. Given a set of labeled fractional cut-outs, including 
several unit wholes, the learner will: 

a) demonstrate the result of subtracting a fractional 
numbci fiom a mixed number with like denomina- 
tors of 2, 3, 4, 6, or 8 where no regrouping is 
necessary, by arranging the appropriate parts, and 

b) finding and writing the answer. 



I 4 



I 1 

L.L 







■rrr-rr 


r- 




T 










\ 


/I 


' / 










1 
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Ill Fractional Numbers 



C» Subtraction 



ARITHMETIC 4-6 



I'hKIORMANCI' OllilC IIVIS 

4. (liven a mixed mnnher aiul a fiaelional nuinher with 
like denominators of 2. 3. 4. 6. or K. where no re- 
grouping is • neces>ary. Ihe learner will find the dif- 
ference. 



WHOLE NUMBERS AND FRACTIONAL NUMBERS 

5. Given several pieces of rcclangiilar paper, and an 
exercise involving ihc sublraclion of a whole niinihcr 
and a fractional number with a denominator of 2. 4, or 
tS. the learner will: 

a) , divide one of the whole units into tirj appropriate 

number of ccjuivalcnt parts, aod 

b) demonstrate the result of subtracting a fractional 
number from a whole number by arranging the frac- 
tional parts to show the difference, and 

c) write the difference. 



6. Given a whole innnbcr and a common fraction with a 
dcnonunator ol 2, 3, 4. 6. or the learner will find 
the difference with or without the use of fractional parts. 

WHOLE NUMBERS AND MIXED NUMBERS 

7. Given a whole ::umbcr and a mixed number, the learner 
will find the difference with or without the use of 
fractional cut -outs. 



I'XAMIM I S AND (OMMI-MS 



2 3 
I - 2 . 
S « 

5 
X 



OK 



Hi/ 



Note The student with tho una whole. 

II into the :tppropri:Uc pnrts by cutting it. 



tlicr. divides 



1 I 

I_ Note: U'C ready made cutouts. 
A A 



A 



4 

4 ^ 

2 — 

4 
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4-6 ARITHMETIC 



III Fractional Numbers Subtraction 















nXAMIM.HS />NI) COMMI'N'IS 




MIXED NUMBERS AND MIXED NUMBERS- 








LiKR DENOMINATORS 








8. Given two mi.xcd luimbcrs with like clenomiivaiors. ihc 


7 






KrOlllVrl >V1JI lllKI UlVr ^1 1 1 1 C 1 W IIC W , 


9 
3 

2 








9 
4 

3— 








9 







BENCH MARK 



4-6 



7-9 



COMMON FRACTIONS-UNLIKE DENOMINATORS 

9. Given a set of fraeiional eul-oiiis and two fraciions wiih 
unlike denominators of 2. 4. and H~oi 2. 3. and 6 — 
the learner will show the result of the subtraetion by 
arranging the appropriate fraetional eut-outs, and by 
writing the difference. 

10. Given two fractions with unlike denominators of 2. 3, 
and 6 — oi 2. 4. and 8— the learner will subtract with 
or without the use of aids. 



MIXED NUMBERS-UNLIKE DENOMINATORS- 
NO REGROUPING 

1 1. Given two mixed numbers with unlike denominators of 
2, 3. and 6— or 2, 4. and 8 — where no regrouping is 
necessary, the learner will find the di.ference. 



MIXED NUMBERS-UNLIKE DENOMINATORS 

12. Given two mi.xcd numbers with unlike denominators of 
2. 3, and 6 — or 2. 4, and 8 — the learner will find the 
difference. 




I 

8 

4 
8 



8 1^ 
8 

4 
8 



9 

8 
4 

2 

8 
5 

3— 
B 
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Ill Fractional Numbers D« Multiplication 



ARITHMETIC K-3 



PHRhORMAN'Cli OHJK'IIVFS 

REPRESENTATION 

I. Given a set of objects (multiples of 2 or 3 or 4» as 
appropriate less than 13) aiul the fraction or Vs or 
'4, the learner will; 

a) show that fraction of the set by moving the appro- 
priate number of objects, 

b) write an appropriate number sentence using the 
word "of". 



BENCH MARK 



(a) 



HXAMVlJiS AND COMMUNIS 



„„ ooofooa 



,c, □□DDU 

ooooo^v 
oooooq;' 



of 6 3 



,^ ^- of 10 5 

2 



— of 6 2 
3 



of 12 3 



K-3 



4-5 



SIMPLE COMPUTATION 

2. Given a number sentence in the form: "Unit fraction 
*or whole number" (V^ of 12) using dcnominatois less 
than 9 and the whole number a multiple of the tlcnomi- 
nator, less than 40, the learner will: 

a) find the answer with or without the use of objects, 
and 

b) rewrite the number sentence in the form "fraction X 
whole number ^ product." 



(a) — of 8 4 



□□□□ 



1 



X 8 



2 

or 4 



Rcwriic: — X 8 - 4 
2 



(b) — of 12 3 
4 



A A A A 
A AAA 

/aaa'a)-^ 



I 

4 

or 3 



X 1? 



I 

Rewrite i — X 12 3 
4 
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4-6 ARITHMETIC 



III Fractional Numbers Dv Multiplication 



IMiRl'ORMANCIi (MUHlMIVI-S 



USE Or MODELS 

3. Given two unit fractions with denominators less than 5» 
the learner will shade a region representing the product 
and write the product. 



COMPUTATION 

4. Given two unit fractions with denominators less than 7. 
the learner will compute tiic product with or without the 
use of a model. 



J XAMriJ'S AND rOMMl NIS 



(.0 Area Model 



m 













1 \ 
- of — 

2 3 



1 1 

y 

2 3 



(b) "Or Model 

( i ) one unit 



. (2) 



h hi 



1 1 

(3) of ^ 

2 3 



1 I I 

(4) ^ of — 

2 3 6 



0 ^ 



(a) 



(b) ^ 



1 I 



3 t 



I ^ I 

5 > 2 



I 

10 



BENCFI MARK 



4-6 



7-9 
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Ill Fractional Numbers D. Multiplication 



ARITHMETIC 7-9 



I'l-RIORMANCr OBJI-CI WVH 



REPRESENTATION 

5. Given two proper fractions with denominators *ess than 
5, the learner will construct and shade a region \o rep- 
resent the prixluct. 



COMPUTATION 

6. Given two (proper) fractions witli denominators less 
than 7, the learner will compute the product. 



WHOLE NUMBERS AND FRAaiONS 

7. Given a whole number less than 5 and a proper fraction 
with denominator less than 7, the learner will illustrate 
the prwluct. 



ERJC 



HXAMPl.HS AND COMMl-N'IS 



(a) Area Model 

3 
4 



(b) "Of Model 



1 









2 2 
4 3 



(I) 



(2) 



(3) 



(4) 



i;.stablish a unit 
take % of the unit 
take of the % 
analyze ihe resiilis 



I I I V I I 



(a) — 



(b) 



(cl) 



2 3 
2 I 



3 2 

3 2 

4 « 3 
2 2 

5 3 



2 X 3 

2 X I 

3 X 2 
3 X 2 

A ^ ^ 
2x2 

5 - 3 



6 
2 

6 
6 

12 
4 

15 



(a) 4 > 



lu; 4 



(c) 4 



3 ^ 3 ^ 3 ^ 3 



m 



2 2 2 
1 ^ 3 ^ 3 ^ 3' 
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7-9 ARITHMETIC 



III Fractional numbers D. Multiplication 



8. Given a whole number less lhan 5 and a proper fraction 
with dcnominaior less lhan 7, ihu learner will conipulc 
ihe product. 



9. Given a whole number less lhan 5 and a mixed number 
less lhan 5 unci a dcnominaior less lhan 7, ihc learner 
will compulc I he producL 



VERBAL PROBLEMS 

10 Given verbal problems inv^*lving fraclional luiinbcr.s, 
ihc learner will: 

a) Idcnlify ihe necessary opcralioii lo be used. 

b) wrilc an ariihinetic senlcnce for ll:c siiualion. 

c) determine ihc desired resull. 



DIVISION OF FRACTIONS 
THERE ARE NO MINIMAL CONCEPTS 
OR SKILLS REQUIRED IN THIS AREA. 



in) 



(b) 7 



i:XAMI»LI-S ANI> (OMMI'NIS 
1 V 3 
4 . 1 



1 3 

\ . 

4 I 



3 
4 

I 

5 



7 3 7 -3 
! 4 \ \ A 



4 > (3 f' — ) 
5 

1 

4x3 {- 4 X — 
' 5 

A 

12 -f- — 

5 

4 

12 — 
5 



3 
4 

21 
4 



16 



(b) 4 V 3— 
5 



4 X 17 



64 
5 



PfublcniN shouUl start with nuiliiplicaUon. then he mtxcd 
with addition, and subtraction cx ant pics as welt. 
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ARITHMETIC 

IV DECIMAL FRACTIONS 

The DECIMAL FRACTIONS Strand consists of four (4) Skill Sequences: 

A. Meaning 

B. Addition and Subtraction 

C. Multiplication 

D. Division 

The Meaning Sequence consists ot those skills that arc considered basic and 
fundamental to the computational skills in decimals, common fractions and 
per cents. 

The objectives in the Addition, Subtraction, Multiplication and Division 
Sequences are limited lo those .skill?^ required to solve everyday practical situations. 
Limits are set for the number of digits to the right of the decimal point. Limits 
ar also set in long division and in muliiiplicalion problems. 



4-6 ARITHMETIC 



IV Decimal Fractions 



A. Meaning 



I'hKI'OKNfANCJi OniliCMVIS 



PLACE VALUE 

!. GivciJ a place value chart and a nunicra! of no nioie 
than three decimal places, the learner will descrihc the 
value of each digit in the numeral. 



TENTHS 

2. Given a model of a fraction illustrating tenths, Mic 
learner will identify, nanvw and write the decimal fi ac- 
tion ilhistrated, 

HUNDREDTHS 

3. Given a model of a fraction illustrating hundredths, the 
learner will identify, name and write the decimal frac- 
tion as illustrated. 



TENTHS 

4, Given a decimal fraction in tenths, the learner will con- 
struct a model that illustrates the decimal. 



HUNDREDTHS 

5. Given a decimal fraction in hundredths, the learner will 
construct a model that illu.strates the dccin.\al. 



EQUIVALENT FRACTIONS 

6. Given a decimal fraction, the learner will rename it as 
an equivalent decimal fraction. 

PLACE VALUE 

7. Given a decimal fraction of no more than three places, 
the learner will name the place value of each digit, with- 
out aides. 



i xamplh.s and commhnis 




Sludcnl gives the v:iluc of each digit in the nuiwcral: 
I 3 

".3 is A — or — or ihrcc icnths." 
H) 10 

"I'.ach decimal place is ten li/tuw the place to I he right, or 
one tenth of iho place to the loft." 



y tenths 



.13 




13 hundredths 




J4 




BENCH MARK 



4-6 



7-8 
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IV Decimal Fractions 



A. Meaning 



ARITHMETIC 



PI KrORMANCH OBJIvC'IlVhS 

ROUNDING 

8. Given a iniriicral with no more than three decimal 
places, the learner will round lo llie nearest whole 
number, tenths or hundredths as requested. 

RENAMING 

9. Given a decimal fraction, the learner will rename a> a 
common fraction. 

10. Given a common fraction whose decimal equivalent 
terminates in thre. (3) places or less, the learner will 
rename the common fraction hs a decimal fraction. 

ORDERING 

1 1. Given a set of decimal fractions of no more than three 
(3) places, the learner will arrange the fractions in 
order from greatest to least or least to greatest as 
instructed. 
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1 5 

2 10 

Order .5. 

.6. 



HXA.Mri i:S AND U)M.Ml'SIS 



-> .66 
.6 



.25 



25 
100 



25 
UK) 



25, 

as 

.5. 
or 

.05, .25. .5. 



.6. 

.25, 



.05 
.05 
.6 



.25 
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IV Decimal Fractions Addition and Subtraction 



I'URI'ORMANCI- OlUhCnVI'S 

ADDITION-TENTHS 



I. Given an ackliiion decimal problem involving only 
tenths, the learner will find the Mini using nuxlels. 



SUBTRACTION-TENTHS 

2. Given a subtraction dccinial problem involving only 
tenths, the learner will find the difference using models. 



3. Given a verbal problem involving addition and sub- 
traction of decimal numbers involving only tenths, the 
learner will find the answer. 

ADDITION-HUNDREDTHS 

4. Given an addition problem involving tenths and hun- 
dredths, the learner will find the sum with or without 
the use of aids or models. 

SUBTRACTION-HUNDREDTHS 

5. Given a subtraction problem involving tenths and 
hundredths, the learner will find tl.c difference wi(h or 
without the use of aids or models. 

6 Given a verbal problem involving addition and sub- 
traction of decimal numbers mvolving tenths and 
hundredths, the learner will find the answer. 

ADDITION 

7. Given a decimal addition problem in horizontal or 
vertical form involving whole numbers, tenths and hun- 
dredths, the learner will find the sum with or without 
aids or models. 

SUBTRACTION 

8. Given a decimal subtraction problem in horizontal or 
vertical form with whole numbers, tenths, and hun- 
dredths, the learner will find the difference with or 
without aids or models. 



I-XAMI»IJ-S AND C'<>MMl-NI,S 



.2 0 □ 



TTTTT-n— -T- 



2.Q 





an 





-1 — i — I — I — I — I — I — I — 1- 
0 .2 .4 .6 ,8 



\h>h iogiicU three tcnllis of a inilc on Sunday, .md two tenths 
of a mile {)n Momla). how many miles did he jcg ail 
together? 



.4 .13 □ 

.!."^6 i .48 Q 

.48 .06 - Q 
/) - ,04 - Q 

IU)b walks U.7 miles lo .school, Jane walKs 0.86 miles to 
school How nuich farther does Jane walk than Bob? 



4.06 h .4 Q 
^;24.0.S 1^ $1.25 Q 



1.25 .3 □ 

S!2 50 ^ $1.25 Q 
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IV Decimal Fractions 



B. Addition and Subtraction 



ARITHMETIC 4-6 



I'liRI'ORMANCIi OIUI C IIVI-S 

ADDITION AND SUBTRACTION 

9. Given an addition or subtraction decimal problem in 
horizontal or vertical form with no more than five (5) 
digits and no more than three (3) decimal places, the 
learner will find the sum or difference. 

10. Given a verbal problem involvmg addition or subtrac- 
tion of decimal numbers involving numbers with no 
more than five (5) digits and no more than three (3) 
dccimaJ places, the learner will find the answer. 



NO 7-9 PROGRAM OBJECTIVES 



HXAMIH.KS AND COMMUNIS 



.6 ^ .25 1.5 

J23 - .01 



Jerry's paycheck was $398,04 and his Chustmas bonus was 
scvcniy ($70) dollars. Mow much money did he receive'' 
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IV Decimal Fractions 



C* Multiplication 



7-9 BENCH MARK 



PHRFORMANCH OEUliCIIVl-S 

MEANING 

1. Given an cxcrcir>c involving the mulliplicalion of a 
whole number and a decimal less than 1, the learner will 
rewrite the exercise y.s a whole number times a common 
fraction. 



ESTIMATION 

2. Given a multiplication exercise involving a whole num- 
ber, and a decimal fraction that is close to V2, or 
Ya, the learner will approximate the decimal fraction as 
Va, Vi, or Va, will make a convenient approximation 
of the whole number if necessary, and will multiply, 
arriving at an approximation of the product. 



ALGORITHM 

3. Given a whole number and a one-place decimal frac- 
tion less than 1, the learner will: 

a) convert the decimal fraction to its common fraction 
form (with a denominator of 10), muUiply and 
write ihe product in its decimal form. 

b) Find the product. 



Given a whole number and a two-place decimal frac 
tion less than the learner will: 

a) Convert the decimal fraction to its common frac 
tion (with a denominator of 100), multiply and 
write the product in its decimal form. 

b) Find the product. 



5. Given (wo one-place decimals fractions less than 1, the 
learner will: 

a) Convert both decimal fractions to their common 
fraction form (with denominators of 10), multiply 
the fractions and write the product in its decimal 
form. 

b) Find the product. 



KXAMPLI'S AND COMNW-NI.S 



0,4 \ 8 — X 8 
10 



75 



12 X 


0.7.S - 


12 


X — 
100 




237 V 


O.I 


237 


1 

X — 
10 




a) 

\ 


38 

.26 


40 


Va 


X 40 10 


b) 

\ 


74 

.56 


80 

'/2 


V2 


X 80 40 


c) 

> 


110 
.81 


100 

U 




X 100 - 75 



l-xuniplc; 0.8 X 23 



184. 
10 



a) — X 23 
10 

b) 23 
X .8 



18.4 

Ivxiinipic; 0.03 X 2 

3 6 

a) X 2 — 

100 

b) .03 
X 2 



18.4 



- 0.06 



100 



0.06 

Uxampic: 0.3 X 0.4 
3 4 12 

10 10 100 

b) 0.4 
X 0.3 



0.12 



0.(2 
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IV Decimal Fractions 



C. Multiplication 



ARfTHMETIC 7-9 



l»l;HrOKMANC'h OHJI C'IIVI s 

6. Given a onc-placc and a iwo-placc decimal fraction, 
both less than I. the learner will: 

a) Convert boih decimal fractions to their common 
fraction form (with denominators of 10 and 100 
respectively), multiply the fractions and write the 
product in its decimal form. 

b) Find the product. 

7. Given two two-place decimal fractions both less than I, 
the learner will: 

*0 Convert both decimal fractions to their common 
fraction form (wiJh denominators of 100). multiply 
the fractions and write the product in its decimal 
form. 

b) Find the prcxluet. 

8. Given a decimal fraction and a whole number of 10 or 
a power of 10 ( 100. 1000. and so on), the learner will 
find the product by changing the value of the decimal 
number by placing the decimal point in the appropriate 
place value position. 



ESTIMATION TWO 

9. Given a whole number and a two-place decimal less 
than I, the learner will round of( the decimal to its 
nearest tenth or whole, and estimate the product by 
multiplying the rounded off decimal and the whole 
number. 



l-XA.MPU'S AM) (OMSn-MS 



h\.unplc 0 5 • 0 1<? 
^ 1.^ 75 



A) 



0.07^ 



10 100 



1(H)() 



b) 0J5 
^ 0.5 

0.075 

l-\amplc- 0 07 \ 0.08 



.t) 


7 


8 


56 


100 


100 


Kf.OOO 


h) 


0.08 
' 0.07 








0.0056 






I'xaniplc* 10 > 
100 \ 
IO(K) . 


0.43 
0.43 
0.43 


.1) 


10 • 


43 
100 


430 
100 




100 . 




4300 




100 


100 




I(K)0 > 




430(K) 




100 


100 


b) 


10 . 


.43 


4.3 




100 . 


.43 


43 




1000 . 


.43 


430 



0.0056 



4.3 



43 



4.'^0 



0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1 




.4S^ " 24 ► .5 .24 i: 

C'ihc answer is appioMni:ilcly 12/* 
.07 / 53 ^ A 53 5.3 



"I he answer is approximately 5.3/ 



ERIC 
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IV Decimal Fractions 



C. Multiplication 



l'i:KP()RMANCh OHJUC 1 1 VKS 

ALGORITHM AND ESTIMATION 

10. Given two one-place decimal fractions greater than 1. 
but less than 100, the learner will: 

a) estimate the prcxiuct 

b) compute the product. 



11. Given two two-place decimal fractions greater than 1. 
but less than 100, the learner will: 

a) estimate Uic product 

b) compute the product. 



H.xampio: 3.2 X 52.9 

a) 3.2 ► KounclccJ off: 3 



52.^) 



IKouncloil off: 53 
Rounded off: 50 



■'Since 3 \ 50 150. ihc answer lo 3,2 X 52 9 will l)e 
L[Ose 10 150. and will have 3 digits in ihe whole number 
pan of ihe answer.'* 

b) 52.9 
3.2 

1058 
15870 

169.28 



Kxampic: 5.07 >. 37.94 

a) 5.07 >- Kounded off- 



37 94 



I Rounded off: 38 
(Rounded off. 40 



"Since 5 X 40 200, the answer lo ^,07 :,7.94 will 
be close to 200, and will have 3 digits in the whole num- 
bci part of tne answer." 



b) 



37.94 
5.07 



26558 
1897000 



192.3558 
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IV Decimal Fractions 



D. Division 



ARITHMETIC 7-9 



7-^) lil-NCII MARK 



Pi Kl OltNJANC I (M»Jl < 1 1\ I S 

PLACING DECIMAL POINT IN QUOTIENT 

1. (iivcn a division exercise of ihe form ( Decimal Num- 
ber . Whole Number Ouoiieni). where ihe digits 
of ihe c|uoiieiU are given, ihe learner will show ihe 
eorreel placemenl of ihe decimal poini hy siiceessive 
mulliplicaiion irials. as follows: 

a) Arbilrarily place the decimal poini in ihe c|uolienl. 

b) MullipK lhai irial c|uolienl b\ ihe divisor lo see if 
that placemenl is reasonable. 

c) If that plaeenicnl is not eorreel. plaee the deeimal 
point in another position in the quotient, and multi- 
ply that trial t|uolicni b\ the duiNor to see if il is 
the correct placemenl. 

d) Repeat this process until tlu eorreel deeimal point 
placement is fomuL 

WHOLE NUMBER DIVISORS 

2. (iivcn a division exereisc of the Umw: (Deeimal nun;- 
her • whole number) the learner will find the digits 
of the cpiotient by ignorini; the deeimal point in the 
dividend, then place the deeimal point m the cpiotient 
such that: Oaolient' - Divisor Dividend 

3. (liven a division exereise using \\\to\c numbers (up to 
a four dig-it dividend and up to a two digit divisor), ihe 
learner will generate other exereiscs having tlie same 
answei. by multiplying or dividing the dividend and 
divisor bv the same number. 



CHANGING DIVISOR TO A WHOLE NUMBER 

4. (iivcn a div ision exereisc of the form deeimal number 
• deeimal nuniber (up to four digits divided by up 
to two digits), tiie learner will ehange the divisor to a 
whole number by multiplving both divisor and dividend 
bv the same number ( 10. 100. 1.000 and so on) 



I \A\WI I S \M) < <)M\n*^ IS 



i.ii 8^ M •) 111 ()uoiK'iU .IK- >n 

SiikIciu in.iv II > .•n> of the follouin^' 

• Si. (.n . 8). i-M • 8). «0.041 - «). Mo 

limls lh.it 4 • *S will i:i\o the coircct divUlcnd of 

lb) 8 I Dij:ilN in Quotient arc 4.^ 

Suuk-ni ni.iv iiy .my of the following* 
iA\ 8). <4^ . 81.(4"^ » 8). (0043 « 8). He 
liiuK 'h.u 4^ " 8 uih g'NC the toricct dividoiul of 
V44 

ici 8 1 U4 DiyitN in (Quotient .no 43 
Suulcnt in.i) tr\ .tn> of tho following 
14^ • 8). 141 . 8). (.^"^ > 8). (0,043 « 8), Mo 
IiiuIn that 04"^ . 8 uill give tho corroct cliviclond of 
.344 



(.i\on 6 I I 26 

SitKlonl (ii.'idos; 6 \ 126 
l)igi!N oi (luotionf 21 
Dociiiuil point ^ 21 

Hoc.iuso: 21 .6 1.26 



(ii\en 4 

3 f P." 

Stiulcnt coukl uiilo 
Mult h\ 2: 

MniL b> 10. 

Mull tn 100: 

DiMtlo by 3: 

(»i\cn 06 ( 154 ' 
Suulon* uill wiiio: 

.\iuh b\ too 6 I yT^ 

C,i\ay ^ [ 75 

Snulont uill unto: 
Mull 10- 5 [750 



6 I 24 



30 I 120 



4 
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ARiTHMlTiV Decimal Fractions Division 


rrKior.MANi i- <>hj»'< nvi-s 


I XAMIM I S AND (OMMI NI.S 


DIVIDING TWO DECIMALS 




5. (Jivcn any ticcinial miniber division exercise (up lo four 
digits divided by up lo two dJi»iis). lu^ KaruLr win. 


Cilvcir .06 P?r 
(a) 6 HTTT 


a) Change ihe divisor lo a whole number, where neces- 
sary, 

b) Determine ihe digits of the cjuoiicni by ignoring the 
decimal point in the divisor while dividing. 

c) Place the decimal point in tlie cjuotient such that: 
Quotient \. Divisor Dividend 


(b) 6 [T5T'^ 

U) SuKC 54^6 35 the quoiicni is 5.4 


6. (iivor. any two decimal numbers (up to four digits 
divided by up to two digits), the learner will find the 
(juotienl. 


Clivcn 2 7 [.0918 
.034 

SoUinon* 27 H^IS 
SI 
108 
108 
0 
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ARITHMETIC 



V INTEGERS 

Values above and below zero pervmie daily life: temperature, game scores and 
economic records of profit and loss of credit and debit are frequently written in 
the form of integral values. 

While other experiences with integers arc interesting and necessary in specialized 
fields, only numbcrlinc relationships and addition of integers are included as mini- 
mal objectives. 



7-9 ARITHMETIC 



V Integers 



l'URI*()KMAN( h ()IUI ( I IVI S 

NUMBERLINE LOCATION 

L Given a set of iiucgcrs and a mimbcrlinc. the learner 
can loeale the integers by pointing at the correet loca- 
tion on a nnmberlinc. (Using either a horizontal or 
vertical number line.) 



ADDITION 



Given two integers, the learner can correctly name the 
sum of any two integers. 



HXAMI'l.HS AND ( OMMP.NIN 

-5 0 +5 4-10 

^»^4-*», — « — Lf-^i^i — uJ — 1 1 



liulicaic ihc posiiion of ihc following scl of integers 
on ihc niinibcr line. 

I 3. " S - 2, f I 



6 h ^ 5 
5 I 4 
I 5 } - 3 



2 



I- samples sueli ;is y:ird;ige guined or losi during a fooi- 
iull game, lenipenihire (above and below 7ero), and 
scoring in any eard ganie where ii is possible lo "go 
in the hole'* may be used as applieaiions of addition 
of positive and negative integers. 



ERIC 
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ARITHMETIC 



VI RATIO, PROPORTIONS AND PERCENT 

People eompare the size and number of objcets and many other (|antilies 
throughout their lives. These comparisons are made more precise by using ratios* 
proportions and |K*rcents. Learners achieving the program objectives in this 
Sc(|ucncc will be able to: 

— write appropriate ratios, 

— determine if two ratios are equivalent* 

— prepare a table of equivalent pairs for a given ratio* 

— uetcrminc the fourth member of a proportion (whole numbers) when the 
other three arc given, and 

— find a given percent of a whole number 

Emphasis on mcasuiemcnt and manipulation of objects will, be necessary to 
assist learners in achieving these objectives. The early work in this Sequence is 
closely related to that described in the Pre-Number Sequence. 



K-3 ARITHMETIC 



VI RutiOl Proportion and Percent 



PHRF0RMANC5: ()!UU MVI-S 

RATIO AND PROPORTION 

1. Given a ^ci of like objects (less than or equal to 10), 
the learner will pick out from a supply of like objects 
a set which has the same number of members. 

2. Given the task of securing one object (pencils, crayons, 
or sheets of paper) for each member at his table, the 
learner will take the correct number from a supply 
which is remotely ItKated in the room. 

3. Given a set of unlike objects (less than or equal to 10). 
the learner will pick out from a supply of unlike objects 
a set which has the same number of members. 

4. Given a pattern of two objects v/hich differ only in 
shape or color, the learner will reproduce the pattern 
from a supply of objects. 

5. Given a pnitern of three t)bjects which differ only in 
, shape or color, the learner will reproduce the pattern 

from a supply of objects. 

6. Given a picture of like objects (less than or equal to 
10). the learner will circle from a second diagram or 
will draw a set which has the same number of members. 



Given a picture of unlike objects (less than or equal to 
10), the learner will circle from a second diagram t>f 
unlike objects or will draw a set which has the same 
number of members. 



Given a picture of a pattern of two objects, the learner 
will rep.»-oduce the pattern by drawing. 



Given a picture of three objects which differ in length 
or color, the learner can reprtxiuce the pattern by draw- 
ing. 



MANY TO ONE ACTIVITY 

10. Given a .supply of objects and the students at his tabic, 
the learner will take the correct number of objects from 
the .supply to provide a specified number for each stu- 
dent {limit of 9 ohjects and 5 objects per student). 



K.XAMIM.hS ANl; COMNU NIS 



Given. 

.Suidcnt Response: ©000© 



Heads 



Ciiven: Pentil .Seissors Wlock 

Sludent Response Hejd I>.isio J.ir Crayon 

OiNon AO • 
Response- 

Response: AAA 

Kcsponse. QC^^^C^ 



Balloons 



(ii.en 



Response* 



(ii\en: 



Response: 



Cii\en: 



Response: 



AO 
AO 



CZD Y 

n G 

n R 



CZD Y 
O G 



C 



ZD R 



I our shecN of paper pci l.ible nicnilK^r 
rhree crayons |>or table nien)l)cr. 
1wo crackers per table member. 
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VI Rctio/ Proportion and Percent 


ADiTllMFTEr if ^ 




PHHFORMANX'I' OHJIX 1 IV'FS 

ONi TO MANY ACTIVITY 


HXAMPI.hS AND COMMFNIS 




1 1 Tiivt^n !i of fiHirrtv 'iii/l tin* ^tiiil(*ntv 'it tiic t'lHIn thi* 

t !• VJIWII il VII UUlVVrlTk tlllVl lllV TVlllVIVlIlN til IliN Itll/l^-'f lllw 

learner will lake the correct munber of objects aiul 
deliver one object to each sub-group of specified size. 


One sheet of coMstructiiMi pitper for every two children. 
One basketball for every five ehildren. 
One jump rope for every three ehildren. 




MANY 10 MANY ACTIVITY 






12. Given a set of objects and the studeiit> at his table, the 
learner will take the correct number and deliver a 
specified number of objects to each subgroup of speci- 
fied size. 


Two seissors for three children. 

I'ive sheets of eonst ruction paper for two ehildren. 



K-3 

BENCH MARK 

4-6 



MANY-TO-ONE, ONE-TO-MANY, ONE-TO^NE 




13. Given sets of objects paired in a (a) one-to-one, (b) 
nuiny-lo-one. or (c) one-to-niany ratio and part of an- 
other pair, the learner will complete that pair to main- 
lain the pattern. 


□ □□ ggn 

(a) Given: i i • »^ i 

A AA r >v 

Response; AAA 

aaAAAAAAAj 
,h, Given: ^ /^j-jQ 

Response: AAA AAA AAA 




Q OO OOO 
□□□□□□□□□ \ 

/ 

Response: □□□□□□□□□ 




OBJECTS-MANY-TO-MANY 




14, Given sets of tui) kinds of objects paired in a many-lo- 
many ratio and nail of another pair, the learner will 
complete that pair from a supply of objects to keep the 
ratio equivalent. 


□□□□ □□□□□□□□ 

'"■""^ OOO C":v..// 

Roponsc: OOOOOO 



67 



4-6 ARITHMETIC 



VI Rutio, Proportion and Percent 



PUKFOHMANCE OBM-.CI IViJa 

PICTURESr-ONE-TO-ONE, MANY-TO-ONE, ONE-TO-MANY 

15. Given a picture of sets paired in (a) a one-to-one, (b) a 
many-to-one, or (c). a one-to-many ratio and part of 
another pair, the learner will complete that pair by 
drawing to keep th^ ratio equivalent. 



PICTURES-MANY-TO-MANY 

16. Given a picture of paired sets of two kinds of objects 
showing a many-to-many ratio and one set of another 
pair, Ihc learner will complete that pair by drawing to 
keep the ratio equivalent. 



nXAMin.HS AND COMMHNIS 



(Ji) Given* 



o OO /oooi 



Response: 



(b) Given: 



D ao/aoa 



/ 



(c) Given: 



Given' 



Respo:i.sc> 



esponsc: QOOQOQQOO 

o OO oooo 

DO 0000 yV:::' 

K-.po„.: □□□□□ODD 

OOO ©0000© 
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7-9 



VERBAL-MANY-TO-ONE ACTIVCTY 

17. Given a written or verbal statement requiring selection 
of a certain number of items for each student at his 
table, the learner can determine how many objects he 
will need. 



VERBAL-MANY-TO-ONE, ONE-TO-MANY 

18. Given a written statement describing paired sets in 
(a) a many-to-one or (b) a one-to-rnany ratio and the 
number of members in one set of another pair, the 
learner will state the number of members needed for 
the missing set to keep the same proportion (equiva- 
lent ratio). 
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If there are four .students at your table anJ each needs three 
pieces of p:ipcr. how many sheets should you get? 



A person bought 9 cans of pop for $1. Another person 
bought 18 cans for $2 How many cans of pop can you buy 
for $3. 



^1 



VI Ratio, Proportion and Percent 



ARITHMETIC 7-9 



PMRI-ORMANCI: OHil C I IVI S 

VERBAL-MANY-TC-MANY 

19. Given sets of objects paired in a (a) one-to-one, (b) 
many-to-one, or (e) one-to-many ratio and part of 
another pair, the learner will complete that pair to main- 
tain the pattern. 

WRITING RATIO 

20. Given a picture of two sets or a subdivided region, tlie 
learner will write a ratio describing the indicated com- 
parison. 



PERCENT 

21. Given a square subdivided into an array of 10 X 10 
unit squares some of which are shaded, the learner will 
state the indicated ratio and per cent representing the 
shaded area. 



RATIO AND PROPORTION 

22. Given an unshaded square subdivided into an array of 
10 X 10 unit squares, the learner will shade a« .tmount 
to illustrate a given equivalent ratio or percent. 



I-XAMPl I-S AND (OMMI NIS 



A ho> can cut ll»c '.iwn of three houses in two hours. How 
many lawns can be cwi in 6 lioursV 



23. Given a ratio in the form a/b, the learner will draw a 
diagram illustrating the ratio and indicate by an arrow 
the order of comparison. 



24. Given a ratio, the learner will display a set of equiva- 
lent ratios in tabular form. 



missing, the learner will complete the table. 



Given: 



Possible Responses: 
4 suckers to 5 pennies 
4 to 5 
4: 5 

4 suckers 

5 pennies 



Given: 



1 


1 







^ Response: 

20 :o 100 

or 

20 or 20% 
100 



Sh.idc the di.igrani to illusfate the ratio 



Oivcn. 



Response, rr 



Shade the diagram to illustraie the raiio 



Given: 

Student: 
I 

2 

(a) 



35 



100 




©OOOo 



or 5 balls 
to 2 hoys 



1 










2 











one value 


pal. of 
pain} 


3 


6 






cars 
painted 


4 


8 


12 



(b) 



Tables ':an be 
expanded. 



hours of 
work 


2 


4 




12 


dollars 
of pay 


_7_ 


14 


21 
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VI Ratio, Proportion ond Percent 



V H R [• 0 R M A N C B O lU IX* 1 1 V H S 



26. Given a problem that can be .solved by ratio and pro- 
portion techniques, the learner will solve the problem by 
making a table of ratios. 



EOUIVALENT RATIOS 

27. Given two ratios, the learner will determine whether or 
not they are equivalent. 



NON-EQUIVALENT RATIOS 

28. Given a relation in the form of a horizontal table, the 
learner will cross out the pair of numbers which need to 
be changed in order for the relation to be proportional. 



USING A TABLE FOR SIMPLEST FORM 

29. Given a ratio, the learner will write an equivalent ratio 
lii lowest whole number terms. 



USING A TABLE FOR PROPORTION 

30. Given three whole number parts of a proportional rela- 
tion, the learner will use a table to determine the fourth 
part (the fourth part wiil be a whole number), 

VERBAL-RATIO 

31. Given a written statement involving the comparison of 
two whole numbers, the learner will write an appro- 
priate ratio. 

WRITTEN STATEMENT 

32. Given a written statement involving piv)portionalit>, (he 
learner will write equivalent ratios by supplying the 
missing whole number. 



HXA.MPMiS AND COMMS-.NIS 

A bo.U was partially p.untcd with gre> paint lh.it was a 
mixture of 4 quarf.s of while paint and 12 quarts of black 
paint. How much black paint must be mixed with one quart 
of white paint to get a mixture that is the same shade of 
gr':y as the original batch? 



white paint 
black paint 



1 2 


4 


3 


6 


12 



7 

4 ' 6 



3 
2 



Techniques 
(a) by making a table 

4:2 2 or 6 : 3 

6 2 3 9 3 

2X2 2 or 2 X 3 

(e) — 

3 X 2 3 3 X3 

(d) common denominator 

(e) cross multiplication 



Cross out the p.ur of numbers whicli Jo not belong. 



2 


4 


1 

CO 


\ 




3 


6 


CO 







9 boys 
12 girls 





9 




12 



Response: 

3 or 3 to 4 

4 3:4 



Hours 


3 


15 


Miles 


8 


i 



Gallons 
of gasoline 


2G 


30 


Miles driven 


340 





16 boys and 12 girls. What is the ratio of boys to girls? 
Response: 16 to 12 or 4 to 3. 



A race car is 18 feel long and 4 feet wide. A model of it 
IS 9 inches long. How wide is it? 

Other examples arc cost per item, miles per hour, similar 
triangles and rate of work. Use tables. 
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VI RatiO/ Proportion and Percent 



ARITHMETIC 7-9 



PERCENT 



fI RI ORMANC'I- OHJU IIVJ-S 



FRACTION-.HUNDRED 
SQUARE^PER CENT 



33. Given ;i fraction jind a "hundred square", the learner 
will shade the appropriate area to represent the equiva- 
lenl fraction and name the wiiole number percent 
involved. 



PER CENT-HUNDRED 
SQUARE-^DECIMAL 

34. Given a whole number percent and **a hundred square \ 
the learner will shade the appropriate area and name the 
decimal fraction involved. 



TABLE, FRACTION, DECIMAL-PER CENT 

35. Given a partially completed table involving fractions 
with denominators of multiples of two and five, decimals 
and percems, the learner will complete the table. 



PER CENT-NUMBER L1N£ iREGlON 

36. Given a |>:rcent, the learner can give the region on the 
number line in which it will fall if the number line is 
marked. 



PER CENT OF NUMBER 

37, Given a whole number percent and a number, the 
learner will determine that percentage of the given 
number. 



hXAMI'll'S AND COMMKNl.S 



WRITTEN STATEMENT OF PERCENT OF A NUMBER 

38. Given a .simple written problem involving finding a 
percentage of a number, the learner will .solve it. 



Given: 4 
5 




Response: 



80% 



Cii\cn 




Response: 



.32 or 32 
100 



I>cnominalors of 2. 4, 8. 10, 20. 25, 50, 100. 

Decimal Percent 



Decimal 
I'raciion Fraciion 





50/100 










.K) 






30/K)0 












35% 



0 



1 



■+- 



A B 

75c; is . 

25% is 

40'-^ of f,() 



C D E 

Response: Between A and D, 
Response: Between A and B. 

Possible technique: 

I) A07o X 60 
.40 X 60 



40 




100 


60 



^ oil iii.iy have 3U'( of Ihc ...ilcs, I he .sales .imoiinted to 
StiO. 
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MEASUREMENT 



The measurement objectives are written to promote active participation by the 
learner, sometimes referred to as a '*hands-on** approach to instruction. Each 
child should measure with ruler, scales, thermometer, cubic inch blocks, containers, 
cut-outs, and so on. Most of the activities in this strand are most effective when 
individually performed by each learner. This can be facilitated by developing a 
ti}^ of activities that children perform individually throughout the school year. 

An important goal of the measurement objectives is the development of a *'feer' 
and working or operational knowledge of the common measurement units.. This 
"feeP* should be developed by repealed manipuhuion of measuring instruments 
and unit models such as blocks, square units containers, and so on. Common 
units of the metric system arc included because it is anticipated that the use of 
the metric system in this country will be greatly increased within the lifetime of 
today's school children. 



1 Geometric A Linear MEASUREMENT K'3 



»'[;R['()RMAN'C'I- ()HH'( IlVj-S 

COMPARISON IN MEASUREMENT 

1. Given two objects, the leainer can identif) the longer 
(taller) of the two. 

2. Given up to four sets of linear non-standard units and 
a given distance^ the learner will use a train of each unit 
to measure the distance. 

3. Given objects to measure^ the learner wi!l use '*cave- 
man'* units — parts of the body — to measure these 
objects. 

4. Given non-standard units of measure, the learner will be 
able to use these units to measure objects in the class- 
room. 

5. Given rulers specially scaled in inche.^ and half-inches, 
the learner will measure objects to the nearest inch. 



UNITS AMD CONVERSION 

6. The learner will stale the number of inches in a foot and 
the numbei of feet in a yard upoi: request. 



r:.\'AMI'I.HS AND COMMr-SiS 



A No covered in Pre Number Mrand. 



"My desk 's 10 er:isers long." 
"My de.sk is 6 penciKs long." 
"My de.sk is 4! paper elips long." 

Stress van.ibilily of nie.i.surcs from person to person. ( I h's 
includes "laying cff" a part of Ihc body repeatedly.) 



Lnns. p<ipcr .strips, slrmg. .siitk.s, 3"x5' v,ird. lile, graph 
paper, :\ Cuiscnairc rod. 
Objects: table top. desk .surface. 



( loo many marks on the ruler confuse >oung children.) 
Such rulers are commercially available or scale cardboard 
strips to the half inch. 



I 



I his .should be done from memory. 



BENCH MARK 



K-3 



4-6 



COMPARISON IN MEASUREMENT 








7. Given length.s, the learner will compare them usmg 


"Phis book is 5 thumbs Jong. 


...id that hook is 7 thumbs 


arbitrary units of his own choice. 


long." 




8. Given a length of construction paper and an arbitrary 








unit, the student will construct a measuring instrument 
to measure length. 


3" 


X .V card as a unit. 








con.struction paper 




^/ 

lengths of paperclips 




9. Given a yardstick, the learner will measure objects to 








the nearest foot or yard as requested. 








10. Given ruler.s specially scaled in quarter-inches or eighih- 


Siich rulers aic commciciall/ .tvailahlc. 


inches, the learner will measure objects to the nearest 








quarter unit, 
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. MEASUREMENT 7-9 



4-6 

BENCH MARK 

7-9 



IM-RrOK.MANCH OHJHCIIVHS 


nXAMTLUS AND COMMIiNIS 


UNITS AND CONVERSION 




1 1, *wjivc!i a MdiKKiru y*MCiMicK, inc ic*iriior win. ucicr- 
minc ihc number of inches in a given number of feel. 




12. Given a linear conversion table, the learner will convert 
inches, feet, yards and miles to common units. 


Using the t.»blc. find the answers below 
12 inches I foot 
36 inches 3 feet I yard 

.S yards ? inches 


COMPUTATION 




13. Given exercises involving standard units of English 
measure, the learner will add and subtract, regrouping 
when necessary. 


6 feel 3 inches 


COMPARISON IN MEASUREMENT 




14. Given ruler.s specially scaled in 1 16". I/I0'\ 1 cm. 
or 1 mm., the learner will measure objects to the near- 
est unit as requested. 


Such rulers .ire conuuercially available. 


15. Given a meter stick, the learnc- will measure objects 
to the nearest centimeter or meter upon rocjuest. 




UNITS AND CONVERSION 




16. Given a mcasuie in inches, feet, or yards, the learner 
will convert the measure to the other two. 


2 y.irds _ feet ^ inches 

IS inches yards 

IS inches* feet 


17. Given a meter stick for conversion, the learner will state 
ihn relationships among meter, centimeter, and milli- 
meter, and convert among the units. 




PERIMETER 




18. Given the following figure, the learner will find the 
perimeter of: 

)) A rectangle (lengths of sides indicated) — formula 
may or may not be given). 

2) A general polygon (lengths indicated). 

3) A circle (diameter or radius indicak^d — formula and 
value of provided). 


tJsing .1 slnng. the le.trner cm make different figures (e.g.. 
a triangle, a quadrilateral, a pentagon, a circle) and 
observe that the perimeter is constant, but the area changes. 


THE NATURE OF MEASUREMENT 




19. Given an object, the learner will select a measuring in- 
strument appropriate to the task of measuring the 
object. 


Person— feet or centimeters. 
State — miles. 

Beelle^ — nullnnelcrs or fractions of an inch. 
l'(K)tball field— feel or yards. 
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! Geometric 



MEASUREMENT 7-9 



} 


PI-RI-ORMAN'CK OBJI'C 1 IVHS 




KXAMMLIIS AND COMMUNIS 




COMPUTATION 








20. Given a length, expressed entirely in terms of one unit, 
the learner will multiply or clivicle the length by a whole 
number. 


3 times \5 feel feet? 




WORD PROBLEMS 








21. Given word problems involving standard units of meas- 
ure, the learner will solve the problems with oi without 
aids. 








SCALE DRAWING 








22. Given scale drawings and a scale, the learner will deter- 
mine the lengths of various parts of the actual object. 


1) 
2) 


Given .1 1.32 stale model of a ear. the learner will 
determine the length of the actual car. 

Given a 5: \ enlargement of a small beetle, the learner 
wi!l determine the width of the beetle's body. 




22. Given an object and a sheet of paper on which to repre- 
sent the object, the learner will select an appropriate 
scale to use in* making a scale drawing of the object. 


If «i giraffe i,s 14' high, find «in appropriate scalo for repre- 
senting the gi.Mffe on an Wi" by 11'" pieec of paper. 




MAP READING 








24 Given a map with coordinates, the learner will locate 
places designated by pairs of coordinates. 


n 

2) 
3) 


Trout I.ake is in section l>4. Locate Trout Lake. 

Find Marquette on the Michigan map. 

Locate Woodward Avenue on the Detroit Cily map. 




25 Given a map, the learner will determine the straight- 
line distance between 2 points, using a ruler and the 
map scale. 


1 ) 

2) 


Find the straight-hnc distance between Port Huron and 
Kalamazoo (given a Michigan niap). 
Find the distance (straighi-line) between the Hilton 
Hoiel and Tiger Stadium (given a Detroit map). 




TABLE USE 

26. Given a table of data in common use, tr.e learner will be 
able to locate items in Ihc table. 


^Square root t:;b!c 
Conversion tables 
Frequency tables 
Sales tax table 
Auto parts cost list (etc.) 

1 ) Find the square root of 47, 

2) How many inche« are there in a centimeter? 

3) What is the sales tax on a purchase of $4,58? 
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K-3 MEASUREMENT 



I Geometric 



B. Area 



?»I;RF<)RMANC-I-: OIUKC MV^S 

COMPARISON 

1. Given a region, the sludeni will ispproximale the area 
by coverinif she region with units of area. 

2. Given a supply of square f(X)l eulouls and a region, the 
learner will find the number of units it takes to cover 
the region by covering it. 



HXAMIM.E-S ANM) COMMI-NIS 



Mcwsurc *i portion of the floor using sheets of different 
■ octangular shapes or (ilcs. 



Tiles, pieces of tarJboarJ or plywowl can be used as cutouts 



BENCH MARK 



K-3 



4-6 



3. Given ii supply of scjuare nich cutouts and a region, the 
learner will find the number of units it takes to cover 
the region by covering it. 

4. Given an arbitrary unit, the learner \wll approximate 
the area of a region in terms of the unit. 

5. Given a region located on a piece of graph paper or 
some other grid, the learner will find the area by count- 
ing the number of square units. 



6. Given one cutout of standard units, the learner will 
find a given area by counting the number of units. 

ESTIMATION OF AREAS 

7. Given a specific region, the learner will approximate 
the area of the region by placing a grid over the region 
and counting the square units. 

8. Given a polygon, the learner will estimate its area in 
square units. 



lUcKKs or plastic inch squares can be used instead of cut- 
outs. 



Use lima beans, kidney beans, oak leaves, triangles, and so 
on. 




square inch 
square foot 
square yard 



square ccniinictcr 
square meter 



A plastic sheet containing a grid would work 



• •••• ••••• 

••••• ••••• ••••• 



Te'.hniqucs to name area 

Subdivide figure into triangles, squares, and rectangles and 
add each area to name total area. Enclose given figure in 
a rectangle and subtract areas of superfluous figures. 

Area of a right triangle is half the area of a rectangle (the 
hypotenuse Is the diagonal of the rectangle). 
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I Geometric 



B» Areo 



MEASUREMENT 4-6 



CONVERSION BETWEEN AREA MEASURES 

9. Given physical nuxicis of a square yard and a square 
foot marked off in inehes, the learner will demonstrate 
that 1 square f(X)t ^ 144 square inches and I square 
yard»« 9 square feet. 

COMPUTATIONS OF AREAS 

10. Given a physical model of a rectangle consisting of 
square units, the learner will describe the relationship 
between counting the square units and multiplying 
**icngth*' times "width'\ 



KXAMPLP.S A.SO C'OMMI NIS 



X] 



number of square 
units 20 



Posyihic Student Responses: 

5' 5 ^ 5 5 20 

or: 4 rows of 5 ~ 20 

or: 5 columns of 4 20 

or: 4. 8. 12. 16, 20 (skip counting) 

or: 5, 10. 15. 20 (.skip counting) 



BENCH MARK 



4-6 



7-9 



11. Given a rectangle, (formula to be known), the learner 
will measure to the nearest wliole unit and use the for- 
mula to find its area. 

12. Given a triangle, (formula to be supplied), the learner 
will measure it to the nearest unit and find its area. 

13. Given a box, the learner will find its surface area. 
CIRCLES 

14 Given a circle, the learner will approximate its area by 
covering the region with a grid. 



EXAMPLES ANO COMMENTS 



Use mncr .irca (all squares inside); outer area (nil squares 
inside or cut by Jhe curve). 



Compare the approximate area insi<le 
the cirele to the area of the entire 
square. Count ihc .squares. 




ERIC 
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MEASUREMENT 7-9 



PtRFORMANCU OBJUCIIVHS 



EXAMPl.KS ANI> COMMBNTS 



15. Given: a) a circle 

b) its center 

c) the formula 



: A — TT R X R or 

A «.Tr 



the learner will measure the radius to the nearest whole 
d) vahie for IT 3.14" or Tl" 3-1/7 
unit and find the area. 

WORD PROBLEMS 

16. Given word problems involving areas of rectangles 
(square included), triangles, and circles and the for- 
mulas for the triangle and circle (also the value of TT )» 
the learner will solve them» 



ERLC 
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I Geometric 



C. Volume 



MEASUREMENT K'3 



MEANING OF VOLUME 

1. Given two different sized lx)xe> and a set of non-stand- 
ard units (bkKks, beads, and so on), the learner will 
experimentally determine whieh box holds more. 

2. Given a three-dimensional eontainer and some sand, 
peas, beans, or water, the .learner will use the media to 
demonstrate volume as the amount it takes to fill the 
container. 

3. Given a supply of euoical blocks, the learner will ''build** 
a vectanguiar solid figure. 

COMPARISON OF RECTANGULAR CONTAINERS WITH 
VOLUME UNITS 

4. Given a box filled with cubic units, the learner will 
determine by counting die number of cubic units used. 

5. Given a box and a supply of cubical blocks, the learner 
will determine the volume of the box in terms of the 
blocks. 



HXAMIM.liS AND C'OMMI-NI.S 



Lsc blocks iind rhombus .shaped A^bliKks in Attribute 
games. Pieees of 2"X 4" x 4" or 1" X 2" x 2". 



Half*giillon aulk (.arton or shoe l>ox. 



Use inch blocks. 



A box similar to a .shu? box filled with eubie units. 



K-3 

BENCH MARK 

4-6 



COMPARISON OF VOLUMES 

6. Given two or more containers* a cup, and sand or 
water, the learner will determine the volumes in terms 
of cups and compare them. 

7. Given a drawing of a rectangular solid divided into 
units (dimensions less than or equal to 5 units), the 
learner will name the number of units in it. 



ESTIMATION 

8. Given a box and a supply of cubic units which will not 
fill the box, the iearner will: 

a) Estimate the volume 

b) Test, by using the cubic units, the correctness of the 
estimate of the volume. 



# 
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I Geometric 



C Volume 



BENCH MARK 



4-6 



7-9 



COMPUTATION OF VOLUME 

9. Givca a solid marked off in cubic units or a drawing 
marked off in cubic units, the learner will describe the 
relationship between counting the units in a model or 
drawing and multiplying the 'length'' times *'width" 
times *Mieight*\ 

10. Given a rectangular box and the formuhi for the volum,; 
of a rectangular box, the learner will measure the box 
to the nearest inch and will use the formula to compute 
the volume. 

WORD PROBLEMS 

1 L Given the formulas and simple word problems involving 
rectangular boxes, the learner will solve the problems. 



BXAMPLF.S AND COMMUNIS 



Use the dimensions of the classroom in feet and yards; the 
dimensions of a textbook in inches. 
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i Geometric 



D, Angle 



MEASUREMENT 4-6 



PURrORMANn- OIUI'C IIVI'S 


a.XAMrM-S AND COMMKNKS 


COMPARISON OF ANGLES WITH UNIT ANGLES 




1. Given a unit angle (a wedge) and a drawing of an 


Use \^ edges oi 10 or 1*^ lor the unit anil angles oi various 


angle between 10 and 180 , the learner will approxi- 


sizes. 


mate the measures of ihe given angle in (erms of the 




unit angle. 






4-6 


BENCH MARK 




7-9 


USE OF THE PROTRACTOR 




2. Given the degree as the standard unit angle, and a pro- 




tractor marked off in degrees, the learner wilt read 




specific points on the protractor. 




3 Given a protractor marked off in degrees and a drawing 
of an angle between 0 and 180 , the learner will write 
the measure of the given angle accurate to within five 


for Ihc niea.surcnienl of angles and drawing angles, it is 
Mggesieti that they be angles on the 5* and 10* marks 
witn some netwecn w anu ju iinu sonic nLi\NLcn vu «tnu 
180*, 


degrees. 




4 Given a protractor marked off in degrees and the mea- 


Directions to learner. "Draw an angle of 72 \'* 


sure of an angle between 0^ and 180", the learner will 




draw the angle accurate to within five degrees. 
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K-3 MEASUREMENT » Non-Geometric A. Time 



III* (» 1 %f> k < 4K*/'ii / \ If 1 If/* 1' 1 vy 12 V 
rUKl'')RM/\rst U UlUliC l|Vli.> 


HXAMI'hKS AND (OMMTNIS 


CALENDAR 

1. The learner will name orally the Jays of the week. 


Use a calcnd'ir. . 


.School wee v., anil the learner's peiNonal 


2. The learner will name orall> the months of the year. 


L\c a calendar. . 
experience. 


i school >ear. anJ the learner's |>crsonal 


CLOCK 

3. Given a clock face, the learner will write numerals to 
* 12 in the correct places on the clock face. 


( • 


A Write *9' in the correct place in the 
j cl(Kk face. 


4. Given a clock face, the learner will point to midnight 
(or noon). 






5. Given a clock face with only an hour hand* the learner 
will state orally the time to the nearest indicated hour. 




\ The hour hanil is pointing to _ 
y o'clock. 

• 


6. Given the reading *' ^ . o'clock" and a clock face with 
only an hour hand, the learner will move the hand to 
the appropriate time. 


V 


\ Move (he hour h;m;l to 6 o'clock. 


7. The learner will state orally the number of hours in a 
day. 







K-3 

BENCH MARK 

4-6 



8. Given a clock or a picture of a clock, the learner will 
tell lime orally in whole hour, half hour, quarter hour, 
and minute intervals. 


© 


Tell the lime shown on the clock. . 


9. "I'he learner \\\\\ Male orally the number of minutes in 
an hour. 




1 




i 



16 nion"wOomcTriv i iino 


MEASUREMENT i-A 


— 

\ IMiRFORMANCI- OIUHniVljS 


— _ 

HXAMPLHS ANO COMMl'NIS 


NOTATION 




10. Given a clock face with luuuls on il. ihc learner will 


/ ^ y ^^^^^^ shown on the clock. 


WI IIU lliV lllll^ III lllllU IKHdllvrllf 


W 


W, The learner will use A.M. and P.M. notation in writing 


I hrco hours after niiiinigfit is wfniu time? 


time. 





4-6 
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CONVERSION 

12. Given a unit of lime, the learner will convert to another 
Hulicatecl unit (hours, nunutes. seconds, days, week.s. 
months, years). 

COMPUTATION 

13. Given two limes U) the nearest half hour, the learner 
will find the time interval. 



I hou( 60 minutes 
I week 7 ilays 
and other reasonable conversions. 



Mow ni.tON hours hctv^.ccn \i) A,M. .uul 2 30 



K.3 MEASURFMENT 

IV'^J IvlLMJUIibfflEll 1 


11 non-v^eomt^Tric d« ivioney 




_ 

l-XAMPLhS AM) (OMMI MIS ^ 


VALUE 




1 Ciivcn five* tliffcrtini I J S t'oin^ iht* ItiiiriUT t*:\i\ i^nlor 

ihcnu or any s;ibsci of ilicin. from least to most (in 
value) or niosi to Icasi (in value). 


i^lii) • in<)no V n\i>y t)c usccL 


will \erbally inclieaie that the .sum is closest lo a given 
dollar. 




3 Given Mirce lo fi\e cliffercni amounts of money all les.s 
than or equal to $5.00. the learner will indicate verbally 
the greatest and the least. 


Ciiscn 73i. $1.7.V $1.(K). $2.93 *im! $4., VI, siaic verbally :hc. 
l^rciUcst uiuount , 




K-3 


BENCH MARK 




4-6 


RECOGNIZt DENOMINATIONS 




4. Given any of the following U.S. eoir.s: penny; nickel; 
dime: ^juarter: half-dollar: dollar: the learner wili name 
them and compare as rccjuestcd. 


Kcspeiucs: , 
1 nickel pennies 
1 (lime 10 pennies' 
1 quarter 25 pennie.s 
i half'Jolhir 50 |>ennie.s 
5 (iiine.s 
10 niekels 
2 qunriers 
1 ({oll'ir 100 ncTinio*. 

10 ilin^es 
20 nickels 
4 quarters 


v.jivv,ii 1 L.»n iiu)iiLy, |jiL-(ui^'S oi iiu)iiLy or ['•**y money less 
than or equal to $20. the learner will write the given 
money value using symbols with dollar sign and decimal. 




MAKE CHANGE 




I). VM>Lii (I (Ouii piiicihtst vUi(i« itss uian o.w. ine leaintr 
will count out the change startmg with the purchase 
value. 


hill nU)wn (nuiyni icnntN snocs lor •,/,'» *vKn uic uix 
Ihc total bill wa-. $12.43 lie paid uhh a $20 bilL WhiU 
i'hango (li(l he jiei? 

• 


SOLVE PROBLEMS 




7. Given two money values, the learner will add or sub- 
tract using dollar and cents notation with or without 
the use of aids. 


$4 15 Sujigcsted •lid -play money 
i 2.23 

$6 38 


S. (>ivcn two mojiey values, the learner will approximate 
the sum or difference to the nearcsi dollar or ten cents. 


>i.2^ IS approximately >l.20 
* $ 27 r. approximately $ JO 

Therefore, the sum is appmxiinatcly $L50. 


9. Gi\cn \eibal problems consisting o{ on*, or tv^o opcia- 
tions involving money values less than or equal to S20, 
the learner will solve the problems. 


One sLp pu>l»l^.^^ Oni. plastic late tar cost $.75. how 
much uot'ld three eost? 

Tuo step problem. One pcneil cost $.05, If a stut'.cnt 
bought si\ pencils, hCAV much change would he receive 
fiom a $1 biir^ 
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M Nfon-Gaomatric B. Money 



MEASUREMENT 7-9 



4-6 



BENCH MARK 



7-9 



IM-RTOKMANCH OIUKCI I VUS 



MAKE CHANGE 



10. Given a list of ilemN with ihcir price, the learner will 
select those items he. could buy with a certain amount 
of money. 

11. Given an expressed amount of money, the learner will 
multiply or divide the given amount by a positive 
integer. 

12. Given $100 and purchases totaling $100 or less, the 
learner will make change for the $100. 



r-XAMIMJ-S AM) COMMI-NIS 



PiONiJc .t cilalofci. .uiU) p.u1s lisl. ncsNspapcr. or other ,>ourcc 

of IICIIIN. 



$.V50 $6.42 : 2 $3.21 
2 

$7.(K) 
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K-3 MEASUREMENT 



II Non-Geometric C Temperature 



I'URI-OKMANCI- OIUUCI IVUS 



READING A SCALE 

i. Given a Fahrcnheil or conligradc ihcrmomeler, the 

learner will read and record ien)j>eralure lo the ncarosl 
degree. 



.1. Given a Fahrcnheil or centigrade ihernionieier, ihc 
learner will indicate verbally whether the temperature 
is: 

a) above: freezing, zero, l(X) 

b) below: boiling, zero, KK) 

c) between: combinations of two of these. 




H.XAMPLaS AM) COMMUNIS 

|35 

I 30 St.itc the tctnpcr»iUirc rc.iding 
25 ()n this thcrinotuclcr. 

20 
15 
10 

5 

0 



Is the tcmpcMturc reading on the 
Ihermon^eter above freezing? 
zero? lOO'? 



BENCH MARK 



K- 
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READING A SCALE 

3. Given a Fahrenheit or centigrade thermometer the 
learner will read and record tem[x:ratures to the nearest 
degree, using degree ( ) symbol. 

READING A TABLE OR GRAPH 

4. Given a cable or a graph with the high and low temp- 
eratures expressed in l-ahrenheit for each day of the 
week, the learner will identify the days with the lowest 
and highest temperatures and will state what the tem- 
peratures were. 



I K'e/jng ami buihng poml.s .should be discussed. 



Day 


High 


Low 


S 


Ay 


18* 


M 


AV 


23* 


r 


39* 


20* 


w 


47* 


25* 




51* 


29 • 


v 


45* 


24* 


s 


46* 


22* 
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II Non-Geometric C. Temperature 



MEASUREMENT 7-9 



PHRFORMANC'i: ()HJHCMIVI;S 



CONVERSION 

5. Given a nomograph consisting of Fahienheit and centi- 
grade scales, the learner will convert Fahrenheit temp- 
eratures to centigrade and conversely. 



I:XAMIM.[:S AND COMMUNIS 



The nomograph Nvill consi.st of I he t^^o icn^iKMliirc v:aIos, 
properly lined up side by .side. 



c nioo 2i2n 



20" 



1 4 



Use a .siring lo assist hi 
reading across the two 
.scale.s. 



I 
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IM-HHOUMANC H OIUHO IVI S 

BALANCE 

1. Given two objects of different weights and a balance, 
the learner will name the heavier (lighter) object on 
request, 

2. Given an object, a non-.standt»rd unit and a balance, the 
learner will indicate the object's weight to the nearest 
unit. 


i 

VKAMVl lis AND eOMMHNIS — 
L\c a balance or in.ikc .i balance vvith i nilcr and fulcrum. 

Mclal w.ishcfs of llic .s.uuc m/c ma> be used a.s a non- 
standard unit. 
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3. Given a device for measuring weight, the learner will 
find the weight of an object. 

4. Given a balance or scale, a standard metric unit, a 
standard English unit, and an object, the learner will 
indicate in writing the weight of the object using each 
unit. 

CONVERSION 

5. Given a weight in pounds, the learner will convert 
pounds to ounces. 


Devices fv)[ nie<>'>uring weight in.t> include a bathroom scale, 
a doctor\s scale, a pan balance, and a spring balance. 

Use a pan balance and weights^ 

y pounds ? ounces 
2Vi pounds V ounces 
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6. Given a table of equivalent weights, the learner will 
convert from one unit to another within the same system. 

SOLVE PROBLEMS 

7. Given a measurement involving two units in (he same 
system, the learner will multiply the measurement by a 
positive whole number and regroup as necessary. 

8. Given an addition or subtraction problem involving 
weights with regrouping of units, the learner will write 
the sum or difference in simplest form. The learner 
nuiv use a table to convert. 

9. Given a word ptoblem involving standard units of 
weight measure, the learner will find the solution, using 
a table of equivalent weight u necessary. 


( onvcit within the Knglish ^system or within the metric 
system, noi between the two .systemSv 

2 lb 6 o/. X 3 

6 lb. IK o/.. 

7 lb. 2 07.. 

3 lb. 12 0/.. 
f 4 lb. 10 oz. 

7 lb 22 07. « lb. 6 oz. 
6 kgm. 

300 gm. 
^ kgm. 700 gm. 

If a road h,»s weight restnclions on it of IO.(K)0 pounds 
during the spring thaw, hov/ many ions are allowed on this 
road? 




II Non Geometric E. Liquid MEASUREMENT K"3 



PHKFORMANC-M OJUl-CTIVI'S 

UNIT 

1. Given five eonlainers, water, and a one cup unit, the 
learner will delcrminc experimentally the capacity of 
each container to the nearest cup. 

2. Given standard liquid measures, tiie learner will deter- 
mine experimentally the number of cups in a pint. 


HXAMPLliS AND COMMKNIS 
Use different sized containers. 

4 
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CONVERSION 

3. The learner will stale ihc number of pints in a quart, 
quarts in a gallon, ounces in a cup, upon request. 




4-6 
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4. Given a liquid measure and a table of equivalent meas- 
ures, the learner will convert to an indicated ecjuivalent 
measure. 

PROBLEMS 

5. Given addition, subtraction and multiplication problems 
involving regrouping of liquid units, the learner vvill 
compute the answer in the simplest form. 

6. Given a word problem involving licjuid units of measure, 
the learner will solve the problem. 


y gal. — plN. 

2 qt,s. — „ cups 

3 gal, 2 qt. ^ 2 gal. 3 qt. - — 
5 gal. 1 qt. 2 gal, 3 qt. ^ — 

4 X 32,S cc. .-.I. CO. 

Sec ihc parallel problems under weight. 

r'.ich of fi\c j.irs hold one and a half qii.ins of liquid How 
many gallons do these five jars hold together? 



ERIC 



89 



GEOMETRY 



Every child lives in a world of relative place and shape. From this geometry 
should arise. The geometric form of physical objectives and the relative location 
of objects are the essence of intuitive geometry. From the first day in school 
children should have the opportunity to handle and contemplate geometric forms, 
discuss their properties and be encouraged to generalize their findings. Abstrac- 
tions such as point, lini;. plane and space will become meaningful only after many 
experiences with objects providing models for the concepts. Consequently, 
emphasis is on student contact with geometric shapes and relations. 

The objectives included here are those which are not associated with measure- 
ment. Metric objectives appear in the Geometric strand under Measurement. 

There are many experiences which are excellent for motivational and back- 
ground purposes that are deleted here because of the minimal nature of these 
objectives. 



1 Identification A. Shapes GEOMETRY K"3 


1 

PKStFORMANCH OWKCrivrs 

SHAPES 

1. Given models of circular, square, rcciangiilar and tri- 
angular regions, the learner will identify and name each 
model. 

2. Given an assortment of cutout shapes includmg squares, 
triangles, rectangles and circles of various sizes ran- 
domly arranged, the learner will select a given shape 
as requested. 

3. Given pictures of various shapes, the learner will identify 
circles, triangles, squares and rectangles as requested. 


HXAMHl.HS AND COMMIiNT.S 

Put niuleis on a desk and have the student name each Use 
paper or flannel cutouts. Find objects in the class room that 
will serve as models. Use a set of tangrams with the square, 
rectangle, and triangle shapes s«;rviiig as models. 

The student will pick up the designated objects from a set 
of assorted cutouts. 

ODOAcidO 

(a) Draw an X on the circle. [ \ ^\^^^ 
(h) Mark the larger rectangle. [ | CD 
(c) Draw an X on the triangle. ' ^ 


1 

K-3 
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4. Given a set of (|uaclrilaterals, the learner will identify 
and name a parallelogram, a square, and a rectangle. 




4-6 
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5. Given a .square, a rectangle, a parallelogram and a tri- 
angle, the learner will describe the properties of each. 

6. Given a circle and its related parts, the learner will 
identify the center, radius, dianxner, semicircle and cir- 
cumference. 

7. Given models of cubes, prisms, spheres, cylinders, cones 
and pyramids, the learner will identify and name each. 


1 our congruent sides, four right angles, opposite sides 
parallel. 

Opposite sides congruent, opposite sides paralle!, four con* 
gruent (right) angles. 

Opposue sides parallel, opposite sides conguient (opposite 
anglCsS congruent). 

Closed figure, three sides. 

I he learner should pick up objects froiti an assortment and 
name them. 
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4-6 GEOMETRY 



I Identification 



B. Points and Lines 



I'HRI-ORMANCU OliJliC TIV|:S 



POINTS AND LINES 

1. Given models of broken lines, curved lines, and straight 
line segments, the learner will identify and name each. 



2. Given models of points, lines, line .segments, and ra>s. 
the learner will identify and name each. 



3. Given models of lines or line segments, some of which 
are parallel, intersecting and perpendicular, the learner 
will identify and name each. 



4. Given a simple closed curve, the learner will identify 
the exterior and the interior rei*ion.\\ 



5, Given the description of a plane, and a part of a plane, 
the learner will identify surfaces which represent a 
plane or part of a plane. 



HXAMIM.HS AND COMMENTS 



Use pipe cleaner rncxicl.s. 

LNe a clothes line or sash cord lo represent a straight or a 
curved line. 

Could also use jump rope. 

Design string pictures with yarn and i»lue. 

lo illustrate a line, use string th.it has been rolled into 
balls from each end. 



A flashlight or a ray of sunlight can illustrate a ray. 



Use clothespins on a clothes tine as a model of points. 

Fold a paper twice so that the creases intersect. The inter- 
section of the creases is a point. The Big Dipper or other 
star clusters will also illustrate points. 



Cile examples from the classroom. 
Have students suggest examples: 

Parallel — railroad tracks, opposite edges of table, desk, 
sheet of paper. 

Perpendicular — corner of desk, sheet of paper. 

Circle examples of intersecting lines: 



V 



C olor the inlenor of a given simple closed ciirve red and 
ihe exterior blue. 




SHADH 



SMADK 



Name objects in the cl.issroom vvhich represent a part of a 
plane or pl.inc such as floors, sheets of paper, blackboards, 
etc. 



NO 7-9 PROGRAM OBJECTIVES 
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I Identification Congruence 



GEOMETRY 



PHRIORMANCK OIUnCTlVFS 

CONGRUENCE 

1. Given pairs of congruent and non-eongruent line seg- 
ments or angles, the learner will be able to identify 
them as congruent or nut congruent. 

2. Given pairs of congruent and non-congrucnl irian^cs 
or polygons, the learner will identify them as congruent 
or not congruent. 



HXAMPLHS AND (*()MMHNKS 



StuUcnt selects pairs by in.Uchini; fii;urcs in some manner 
(tr;icc and overlay, ciuoui\ measure). 



MaUh congruent cutouts or trace and overlay 



4-6 GEOMETRY 



I Identification 



D« Symmetry 



PPRrORMANC'l' ()IUI'( MVI'S 


KXAM»M.HS AND COMMf-NIS 




SYMMETRY 






L (iitcn .i description of .s>minc{r\. the learner will 
identify examples of .symmetry in nature and indicate 
the point and line symmetries in eaeh example. 


Mi\c NtudcfUs bring in Icivcs. or pictures of 
Npklcrwcbs. snowfliikcs, etc when appropriate, 
a MJgar mapte leaf or a picture of a hutierfly. 


hutle'-flies. 
I'olj over 
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2. Given a variety of s>minctrical plane figures, the learner 
will identify lines and points of .symmetry in each figure. 



M«ike some »nk blobs on a paper and fold it over or fold 
paper and make cutouts Investigate lines of symmetry by 
using mirror cards. 

I' old paper represent:*' ions of symmetrical objects along their 
axes of symmetry. 

A H W Y C D 



O „ 94 



ii Construction 



GEOMETRY 4-6 



IM=RI''<)RMAN< I <HUr< MVI S 

CONSTRUCTION 

I. Given several lengths of string, the learner will eonslruet 
open and eloscd curves. 



2. Given two (2) points on a pieee of paper and a straight 
edge, the Icarricr will eonstruct a straight line through 
the points. 

3. Given a hne .segnient, the learner will use pa[K-r folding 
to find the midpoint of the line segment. 

4. Given a straight edge, the learner will draw a right 
angle. 



5. Given a string and peneil, or a compass), the learner 
will construct a circle. 



I'.KAMIM HS AND COMMHNIS 



Geo board 



Cioobonri! 




• f • ♦ * 

• i • • • 



String 



\ oKliiig .i picto of .string m.i> also bo 4isal to exhibit the 
midpoint of the vrgmcnl. Identify the bisector of the lino 
segment as a point. 

Another niethtnL To id a picte of paper, then fold it on^e 
.igain so thai the creases coincide. 



3 



()i iise a string ano chalk and make the LircL on the Lh..lk 
board. 
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6. Given a model of the intersection of a line and plane, the 
learner will identify the intersection as a [)oint. 

7. Given a model of the intersection of two planes, the 
learner will identify the intersection as a line. 

8. Given a model of non-intersecting planes, the learner 
will identify theni as parallel planes. 



A now 111 a target. 



hucrsettion of the walls in the classroom. 




"I able lop and floor. 



-ER?C 
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ALGEBRA 

Work with equations and incc|ualitics enables learners to apply fornuilas and 
solve problems. Faeilily with fornuilas is a skill useful in many job classlfieations 
and cKcasionaliy importani in everyday life. Preparation and interpretation of 
grapiis is another skill, asscKiated with algebra, which frequently is useful to 
everyone 

The major thrust of these objectives is the devclopmenl oi skills in usini; 
equations and graphs. They arc objectives which are generally present in that 
portion of algebra included in K-8 mathematics. They are not intended to be a 
set of objectives for a first-year course in algebra. 



ALGEBRA K-3 



J 


EQUATIONS 


I \AMPII ?» ANO COMMUNIS 




1, Clivcn a ^lalc^ncnl of aiualiiy involving acklilion or miIv- 


I ^ ^ y □ 




iraciitMi facis ami a placc-liolrlcr for ilic sum or dif- 
ference. Hie learner will Mipply the sum or cliffcienee. 


2 ^ ^ □ 



K-.l 
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2. Clivcn a Maicnicni of eciualiiy involving aclciiiion. Mib- 


t. 


5 T 


□ 


7 




8 i 


7 




traetion. or nniliiplicaiion facts and coniaining a place- 












holder or Idler, ihe learner \\\\\ find Uie missing number. 


2. 


□ 




S 






n 


t : 






7 


□ 


\ 


10. 


» 


3 


to 




4 


□ 




2 


II. 


n 


V 


7 








A 


□ 


12. 


5 


n 










□ 


2^ 


13 


n 


8 




■ 




□ 




12 


14, 




20 




3. Given iwo numerical phravjs. the learner will compare 






f 


^> 14 










correctly Uie cxprcssion.s by u.sing or /. 




















' 3 


V 


) 16 












8 


. 7 




_) 2x3 










SYMBOLS 


















4. Given a pair of whol-j numbers or lunnbcr phrases less 


1. 


3 


( ) 


4 










ihan KXK). die learner will supply the appropriate sym- 












bol of equality or inequality. or or >. 


2. 


6 : 


2 


O 3 














5 t 


7 


O 12 












4. 


8 t 


3 


( ) 7 r 


.5 












517 




) 240 










EQUATIONS 


1 
















5, Given an equation involving one or zero, the learner 


1. 




0 


□ 


4. 8 X 


□ 






will eoniplele the sentence. 
















•> 


7 . 


□ 


0 


5. 6 J 


0 


□ 








7 > 


< 1 


□ 


6. 7 ^ 


□ 


7 





I 
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pi-riormancu oiuhcnvii.s 

EQUATIONS 

6. Given u number sentence, the learner will indicate 
whether the scnicncc is true or false, 

7. Given numerical statements involving the distributive 
property and a phiceholder, the learner will in.^ert the 
missing value, 

FUNCTiON 

8. Given a whole number input and a rule, the learner will 
name the output. 



9. Given a tabic of whole number inputs and outputs 
related by a single operation, the learner will st^itc thj 
rule. 



FUNCTION 

10, Given a verbal exercise involving a number in a single 
operation, the learner will write a related algebraic 
expression. 



hXAMTLliS AND COMMUNIS 



? ? 
I. 4 X 7 29 1 3 1 12 15 

5 X (10 I 3) 5 X 10 ^ 5 XQ 

(10 4) X 6 ( ) X 6 f 4 X 6 

( ) X 10 .|. ( ) X 6 - 3 X (10 . I* 6) 



Mclh<xls. Function machine 
Tables. 

Hx,ninple.s: 

I ) Input 6. Rule Add 2, 
' 2) Input 9, Rule Subtract 3. 
3) Input 5. Rule Multiply by 6, 



Input 


Outpul 


3 


6 


4 


7 


0 


3 


« 


M 



1. A ntiiiihcr added to 4. (n -{- 4) 

2. Apples COM ;i nicke! each. How much will n apples 
COM? (5n) 
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EQUATIONS 
II 



Given an equation involving addition, subtraction, multi- 
plication, or divi.sion of whole numbers and involving a 
variable, the learner will find the value of the variable. 
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Meth-.xls: 

I. Trinl :in<J error 
2 Intuition 

3. Number facts 

4, Inverse ope rui ions 

I-.xnniples 



I. 


8 : 


4 n 


7. 


6 h 


n 


n 


2, 


24 


: n 6 


K. 


n - 


3 


10 


3. 


n 


H 9 


9. 


n - 


9 


7 




X 




I(K 


5 


n 


3 


4. 


3 

IK 


6 


IL 


n - 


K 


4 


5, 


; X ^ 


12. 


5n 


20 




6, 


« i 


7 n 
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IM'Rl-ORMANn- OlUrX llVh-.S 



12. Given a:) equation a»u! a possible solution, the learner 
will determine if the .solution is eorreet by substitution. 



EQUATIONS 

13. Given a linear equation of the form ax b c, 
where a, b, c, and x are whole numbers, and the 
solution is a whole number, the learner will be able to 
find the solution. 



14. Given (I linear equation and its .sulution, the learner will 
represent the .solution on a number line. 



INEQUALITIES 

15. Given an inequality of the form x ^ a or x > a, the 
learner will find numbers that make the inequality fue 
and graph the numbers on the number line. 



INEQUALITIES 

16. Given a linear inequality of the form ax - b or ax > b, 
where a and b are whole numbers, and b is a multiple 
of a, the learner will solve the inequality. 



EXPONENTS 

17. An expression of the form r", r is a whole number and 
n is 2, 3, or ^, the learner will write r" as r, r» r..,r (n 
factors). 



ERIC 
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C hocking is important. 

Ix 4x I « 12 
X I 

Ck. 4(1) ^ « 

12 12 
■|"ruc 



2. 3y 6 9 

y 

12 C'k. .1(4) ^6 9 

12 6 9 

6 9 

l-alsc 



Mcthtxis: 

1. 1'rial and cnor 

2. Balance beam 

,1. Axioms of equality may he used. 

4. The learner may use the "eover»up** leehnique. 

I'xamples: 

1. 4x « !2 

2. 3y -6 9 

3. I In V 10 21 

4. 16 5a 11 

A puKqiMMle *s ihe ploUing of numhtrs on ,i niun 
her line. 



I; samples i 

K 2x 4 
X 2 



-4 \- 



3 4 5 6 7 



X , 9 17 A — ^- 



-4 — i — h 



H # \ 1 1- 



-1 0 1 2 3 4 5 6 7 8 9 10 11 



I'\,imple!t: 
1. X < 3 



-5 -4 - 

2. X < --1 



\ ^- — ^ 



■2-10123 



-2 H 0 1 2 3 4 



Methods: 

1 \ rial anu' error 

2« '['he h,ilance beam i<; a gocxl teaching aid. 

Remarks, The solution .set will he a eoniinuous set (i.e., a 
set of real numhcrs ), 



i'xamples; 

1. 2 

2. 4 



4 
12 



3. 6 

4. 10 



18 
10 



1. 2' 

2. y 



99 



I 



I 
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I»r,RI <)KMAN( I: OIIJK HVI S 

l<S, (iivcii an expression of ihe form r ■ r ■ r ■ "r, Univ 
faelors or less with a whole number base, the learner 
will write ihc prcxiuei in ihc form r". 

EXPONENTS 

19. Given an expression of ihc form r", r is a variable and 
n, is 2, 3, or 4, ihe learner will write r" as r ■ r ■ 
r ■ . . . r (n factors). 



20. Given an expression of the form r ■ r ■ r ■ r, four 
' factors or less, with the base a variable, the learner will 

write the product ii\ the form. r". 

21. Given an expression of the form n^ a. where the 
exponent will be 2. 3 or 4 and n is a whole number 
less than II, the learner will supply the missing ex- 
ponent. 

FUNCTION 

22. Given a formula relating two (|uaniiiies. the learner will 
make a tabic and describe how changing one quantity 
affects the other. 



EQUATIONS 

23. Given a statement about number wIikJi can be expressed 
as an algebraic sentence, involving a single operation 
on whole numbers, the learner will write the equation. 

24, Given a common algebraic expression representing 
area, volume, etc, of degree - 2 and the value for 
each of the variables, the learner will evaluate the 
expression. 



100 



I in • 10 > 10 



I NAMI'l hS AND COMNU-NI.S 



I. X* ? x ■ X ■ X 

answer 



2. y' ? 



y . y . y , y 

answer 



1. X ■ X ♦ X » x ? 

2. r • r • r r' 



1. 2° 8 



2. «1 



Given: 



Result: 



I) 20 



Given: 



3y 2 



L 


w 






1 


20 


2 


10 


4 


5 


5 


4 


10 


-1 


20 




Result: 


X 


y 


5 


1 


8 


2 


11 


3 


14 


4 



As L increases 
w increases. 



As X increases 
y increases. 



Given. IwIlc .i number aJJcJ to 6 is equal to \1 
Resuli; 2 n \ (> 12 

K lAV I. 5 W 3 

2. 2ir r n XI4 r - 4 

3. nr* IT 3J4 r 2 
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IM-RFORMANCI: OUJIXTIVliS 

25. Given a formula and values for all the variables except 
one, the learner will find the niissinj: value provided 
that the given values and solution are whole numbers. 

SQUARES AND SQUARE ROOT 

26. Given a whole number less than or equal to l(X). the 
learner will tell whether the given number is or is not 
a perfect square and give the square root of the per- 
fect square, 

27. Given a square r(.x)t table, the learner will be able to 
find the square root of a specified wlu)ie number 100. 



GRAPHING 

28. Given an ordered pair of integers and .i coordinate grid 
with axes indicated, the learner will plot the point rep- 
resented by the ordered pair. 



29. Given one coordinate of a [xrint and a graph of the 
point, the learner will supply the missing coordinate. 



IvXAMIMJ'S A.V3) COM.MI.N'IS 

1. tl ri 

2. \ I AVI I 
a I.W 

4. p 21. i 2\V 



1. Is 98 a perfect square? 

2 I'ind iho square root of 16 if it is a perfeel square. 
3. Trial and error is an aeceplahle method. 



Kciinrk. Use of t.iblcs Is iiKiudcd in the nic.jsurement 
Ntrand 

lixaniple. Tind the square root of 3X eorreel to the nearest 
tenth. 



Lseful iKtiMties inLlude the geobu.iid. gr.jphing pictureN, 
lh« Haiileship jianie. and Tie-'rac-Toe. 

Hxaniples: 

1. (."i. -8) 

2. (0. 5) 

3. (3. 7) 

4. ( -4.-^6) 



I ind the missing Loordin.ites on the graphs belo\^. 
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7-9 ALGEBRA 



GRAPHING 

30. Given a table of values representing a linear relation, 
the learner will graph the straight line. 



31. Given the giaph of two lines wliitli intersect, the learner 
will give the coordinates of the point of intersection if 
the coordinates are integers. 



l-XAMPI I S AND C'OMMPNLS 



RciiK'.rk: 

Three poiiiK are .sufficient for the giaph, 
b'xamples: 

Plot the points in the table and the straight line determined 
by the points. 



X 


0 


1 


1 2 


3 


14 15 


i B 


y ' 


4 


7 


MO 


13 


Il6 1 19 


122 


X 


1 


2 


1 3 


4 


15 16 


1 7 


y 1 


3 


2 


1 1 


0 


1-1 1-2 


1-3 



Physical I'xainpic: time versus distance. 



Ntinic the point of intersection of the [v,o lines. 




102 



PROBABILITY AND STATISTICS 



Chance and uncertainty are a part of everyone^ life. Frequently, probability and 
statistics utilize numbers to describe that chance and uncertainty. Probabilistic 
statements appear regulaily in the nev/s, and information is frequently presented 
with the assumption that common statisticiU terms are understood. 

Grasp of the concepts included in these objectives is greatly strengthened if the 
concepts are taught exp<jrinientally with the learner actively involved in rolling dice, 
counting outcomes, collecting and organizing data, making graphs and other similar 
activities. 



K-3 PROBABILITY AND STATISTICS 



IMlRIOKMANCIi OHJU I IVl s 



TALLYING 



I. Given data to record, the learner \sill use tally marks 
in recording the data. 



MAKING TABLES 

2. Given a set of data, tonststing of number pairs, the 
learner will make a simple table. 



3. Using information dcsLribmg a familiar situation, the 
learner will use unit markers to assemble a bar graph 
unit by unit. 



4. Given a set of strips of paper of various Icngtlis. the 
learner will match them with objects, and use the strips 
to form a bar graph. 

5. Given a sequentially numbered set of points, the learner 
will be able to connect them in order. 



HXAMPIJS AND C'OMMliNl.S 



(.1) Rc.orJing the nuinbci of stuJcnis uho h.ivt brought 
lunch money. 

(b) Recording (he nun)l>cr of walkers and the number of 
bus riders in ihe classroom. 

(c) Keeping irack of ihc number of birds seen on a nature 
walk. 



Note. It is highl) desirable that stuacnts collect their own 
data. 

ta) Attendance by date 
September 

1 - .26 

2- 30 

3- 29 
4- 

( b ) 1 ime-tcmporature tabic. 



Time 


8-.00 


9:00 


10 -'OO 


Temp 


48° 


52° 





(C) 

(a) 



(b) 

(0) 

CO 
(b) 



Input-output tabic. 

A class places, on a chart, one by one. a slicker after 
the month in which they were born. 

J □ □ □ 
p □ 

M 
A 

'I'ype of pels students have. 

Niiiiilxir of robins seen by d:iy of the week. 

)leit!hls of students. 
Lengths of feet. 



Oot.to-dot pu/.zles. 



BENCH MARK -- 



4-6 



ERIC 



6. Given a set of data, the learner will tabulate it and 
organize it in a frequency table. 

GRAPHS 

7. Given a set of objects of various lengths and a measur- 
ing instrument, the learner will measure the objects and 
use these measurements to make a bar graph. 

104 



ta) tabulating and recording test score, 

(b) Weights of students in a school, 

(cj Student ages by months, 

(d) Makes of cars in the parking lot. 



(a) Measure a sc» of sticks. 

(b) Mca.surc the lengths of shoes In the clavs 
Measuring instruments; ruler, meter slick, etc. 



I 



I 

PROBABILITY AND STATISTICS 4-6 



l»M<I-()KMANX !• OliJK HVl s 



H. Given UiUa lo be ^.'^raphcJ. ihc kamcr will choose an 
appropriiUc scale for ihc space provided. 



9. Given a coordinnie system using whole numbers and / or 
letters and given 3 pairs of coordinates, the learn'jr will 
locate the points. 

I()» Given points |)l(>tted on a cooulinate grid, the learner 
will connect the points in a designated sec|uenee. 



hXAMIM l"S AM/ COMNW^NIS 

/onial .iiul vcrncaL 
Suggested (lata: 

(a) Stopping (lislaiicc of cais. 

(I>) Distance of planets from (he son. 

(c) Speed of \ chicles. 

(d) Nunibei of hits by ball piuyei.s, 
<e) 1" repiesen«N 1'. 

(f) 1" repiesents 100 lb. 

(g) I square on graph pai>er lepresenls I" or I cm. 
i h ) etc. 



(a) points towns on in.jps 
1 1>) iie-laC'loe 
(c ) battleship 



(.W Connecting dots (o form piLtnrcs, 
(l>) Connecting dots to form geometric figures, 
(c) Using objecli\e 9. the learner can eonstnict his own 
doi-tO'dol or mtcrpret a given dol-to-dot. 



BHNCn MARK 



4-6 



7-9 



I I. Given data, the learner will make bar graphs represent- 
ing the data. 



i2. Given a bar graph, the learner uill be able to answer 
questions eom|)aring the data. 



i;i. Given data, the learner will tnake line graphs represent- 
ing the data. 



14. Given a line graph, the learner will be able to answer 
questions comparing data. 



1.4 ) M.ikc .t b.tr gr.iph comp.iring the \\eight\ of coiunion 
cars. 

(b) Make a bar graph showing the stopping distances of a 
ear at different ,sj>eeds. 

l.i) (liven .suitable gr.iphs. .uisucr quesiuMis such is wh.ii 

IS the longest (iistancc? 
lb) What is the rainfall in MicniganV 
tc) Wh.it IS the difference in weight between a black bear 

and a gri//Jy l>ear? 

(.t) 24 hour (on the hour) tcinpcr.iturcs. 

(b) lntere^t related to fixed principal for different rates. 

(c) Growth of an individual — height or weight compared 
to age-i. 

(d) Change in weight over a week. 

(c) Resale value over time (depreciation) or a car 

(f) Resale value over time of a guitar. 

Ciiveti suit.ible graphs, answer questions such as, 

(a) in whieh year did Al Kaline hit t'ne most home nms? 

(b) Between which hours did the greatest temperature 
drop occur? 

(e) In which month did nill earn the least money? 



ERIC 
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I 

7-9 PROBABILITY AND STATISTICS 



VVRl OKMASCH on;! ( IIVI S 

PROBABILITY 

15. Given a prob.ibilLslic situaliDii. ihc learner will kni)\v 
that an event ean be assigned a niiinerieal probability 
between 0 to I. inclusive, and will indieale appropriate 
probabilities for .seleeted events. 



16. Given a fair die. com. or other suitable devices, the 
learner will be able to determine the probability of 
selected simple events. 



17. Given an experiment In probability with all events 
equally hkeiy. the learner will find the probability of a 
designated si/nplc event. 



18. Given an experiment in probability where all events aie 
not equally likely, the learner will find the probability 
of a designated 'simple event. 



19. Given the icsulis of an experiment i^^rformed a given 
number of times, the learner will predict the number of 
times a particular event will occur if the experiment is 
performed many times. 
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ILXAMIMJ-S ANO COMMUNIS 

I he probabiliiy .scale consisLs of a poriion of a number 
line^ beginning with 0 and terminaiing at I. In between, it 
1% hclpliil to sc.tic it in tenths, fhe learner c.in indicitc 
probabilitie.s clireclly on the scaie. 
1 J J ^ 

0 .1 .2 .3 .4 .5 .6 .7 ,8 ,9 1 

(a) The probability of getting mrither a head nor a tail 
when tossing a coin. V 0 

(b) The p.-ob.'ibility of seeing a pterodactyl in the sky. 
P 0 

(c) 'Ilie probability oi obtaining a tail when a fair coin 
is tossed. P ^.5 

(il) The probability of obtaining a selected card from a 



.S2-eard deck. P 



52 



(.ij The probability of getting .i 6 when tossing a dic. 



(b) The probability of a head when tossing a coin. P .0.5 

(c) The probability of a thumb tack landing point up. 

td) The probability of drawing a "jack*' from a 52-card 
deck. 

(e) The probability of drawing a **blaek queen" from a 
52-card deck. 



(b) 



(c) 



(b) 



Wh.a .»re the ch.inces thai «i 6 will be roiled on .i die? 
If there are 32 people in yc".:r classroom and a n;mie 
is selected at random, what is the chance that it will 
be your name? 

ir there are H persons in each of 4 rows, what is the 
nrnhsihJiity {hat the name of a person in row 2 will 
i>c drawn. 

I here .tre three green marbles anJ five black marbles 
in a jar, Wha| is the probability of drawing a black 
marble? 

A spinner is divided into 15 sections of equal size, 
l-ive of the.se sections are red. six are green and four 
are blue. What is the probability that the spinner will 
stop in a blue section? 



PROBABILITY AND STATISTICS 7-9 



PI-RfORMANC!; OHIIiCMVHS 



Given Event A. which can happen tn a" way^ and 
Event B. which ean happen "b" ways, the learner will 
determine the number of possible combinations of A 
and B, (a-b). 



MEASURES OF CENTRAL TENDENCY 

21. Given a .set of up to 30 whole numbers, the learner will 
find the mean (the average). 



Given a set of up :o 30 whole numbers, the learner will 
be able to find the median (middle .score). 



I-XAMPI.HS AND COMMHNIS 



.SIioiiKI be prci,cdcd by C.»rtcM.in product in grades 4-6. 

(.1) If ;t com IS tossed 2 times, how inuny possible out* 
comes are there? 




(c) 
(d) 



(.1) 
(h) 



(b) The local drivc-in restaurant features 3 milk .shakes 
and 5 sandwiches. How njany different snacks (con- 
sisting of a milk shake and a saiulwieh) could the 
drive-in serve? 

How numy possible outcomw; arc there if a die is 
thrown and a coin is flipped at the same time? 
A girl has 3 skirts and 4 blouses, how numy possible 
outfits does she have? 

I'ind the ir.ean (average) score of ihc quizzes in your 
class. 

Find the average number of points scored by last 
year's basketball leani in each ganie. . 



Sidney Strykcr went bowling sCNcral times l.ist month. 
He bowled ten lines and his scores were 104. I50» 
153. 201. 164. 179. 141, 129. 207. Find the median 
score. (153) 

'^'wclve people were c:heckcd to sec the amount of 
money they were carrying. The results were $5.63. 
$7,«9. S15.42. $S.8I. $12.08, $21.93, $25.00. $11.11. 
$3.92.9.90. 13.58. Find the median amoum. ($11.11). 



(b) 
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